EXPANDED SITE INVESTIGATION
REPORT
FOR
STANDARD BRAKE SHOE AND FOUNDRY
EPA ID NO. ARN000606789
AFIN No. 35-00438
PINE BLUFF, JEFFERSON COUNTY, ARKANSAS

Phillip Ofosu Date
EPA Site Assessment Manager

C:;Eé;ﬁ%iiﬁ?JéZQQQZégdy 6 19-07
Tammy nd Date

Branch Manager

\JV\QM,\’SPC&»GW\ elaln
Mary Pearson Date
Inspector Supervisor

ol

Inspector
State Project Manager

DO 0
9106339



EXPANDED SITE INSPECTION REPORT

STANDARD BRAKE SHOE AND FOUNDRY SITE
PINE BLUFF, JEFFERSON COUNTY, ARKANSAS
EPA CERCLA ID NO., ARN000606789

TABLE OF CONTENTS
SECTION TITLE PAGE
1.0 INTRODUCTION 1
1.1 BACKGROUND 1
1.2 OBJECTIVES OF THE INVESTIGATION 1
1.3 SCOPE OF WORK 1
1.4 REPORT FORMAT 2
2.0 SITE CHARACTERISTICS 3
2.1 SITE DESCRIPTION AND BACKGROUND INFORMATION 3
2.1.1  Site location 3
2.1.2  Site Ownership 3
2.1.3  Site Description 3
2.1.4  Site History 4
2.1.5  Previous Investigations 4
2.1.6 Nearby Land Use 4
2.2 SUMMARY OF SITE CONCERNS 4
3.0 FIELD ACTIVITIES 8
3.1 SAMPLING ACTIVITIES 8
3.1.1 Sample Nomenclature 8
3.1.2  Sediment Sampling 8
3.1.3  Surface Soil Sampling 8
3.1.4  Subsurface Soil Sampling 9
3.1.5 Background Sampling 9
3.1.6 Field Quality Assurance (QA) and Quality Control (QC) Sampling 9
3.2 HEALTH AND SAFETY 9
3.2.1 Site Health and Safety 9
3.2.2 Investigation Derived Waste (IDW) Management 10



EXPANDED SITE INSPECTION REPORT

STANDARD BRAKE SHOE AND FOUNDRY SITE
PINE BLUFF, JEFFERSON COUNTY, ARKANSAS
EPA CERCLA ID NO., ARN000606789

TABLE OF CONTENTS
(Continued)
SECTION TITLE PAGE
4.0 SOURCE CHARACTERIZATION 14
4.1 DESIGNATION OF BACKGROUND 14
4.2 SOURCES OF CERCLA ELIGIBLE HAZARDQOUS SUBSTANCES 14
4.3 SOURCE SAMPLING AND RESULTS 14
4.3.1 Previous Source Sampling and Analytical Results 14
4.3.2  ESI Sample Laboratory Analyses 15
4.3.3 ESI Source Sampling and Analytical Results 15
4.4 SOURCE CHARACTERIZATION CONCLUSIONS 16
5.0 GROUNDWATER PATHWAY 17
5.1 HYDOGEOLOGIC DESCRIPTION 17
5.2 LIKELIHOOD OF RELEASE 17
5.2.1 Depth to Groundwater 17
5.2.2  Depth of Contamination 17
5.2.3  Net Precipitation 17
5.2.4  Thickness of Impermeable Layer 17
5.2.5 Hydraulic Conductivity of Impermeable Layer 17
5.2.6  Analytical Results from Previous Investigations 18
5.2.7  ESI Groundwater Sampling and Analytical Results 18
53 GROUNDWATER PATHWAY TARGETS 18
5.3.1 Nearest Well 18
5.3.2 Wellhead Protection Areas (WHPAs) 18
53.3 Groundwater Resources 18
5.4 GROUNDWATER PATHWAY CONCLUSIONS 18
6.0 SURFACE WATER PATHWAY 19
6.1 HYDROLOGIC SETTING 19
6.1.1 Overland Flow Segment 19
6.1.2  Probable Point of Entry 19
6.1.3  Surface Water Flow Path 19
6.2 LIKELITHOOD OF RELEASE 19
6.2.1 Distance to Surface Water 19
6.2.2  Flood Frequency 19
6.2.3  2-Year 24-Hour Rainfall 19
6.2.4  Flood Containment 19
6.2.5  Analytical Results From Previous Investigations 20
6.2.6  ESI Surface Water Sampling and Analytical Results 20
6.2.7 ESI Sediment Sampling and Analytical Results 20



EXPANDED SITE INSPECTION REPORT

STANDARD BRAKE SHOE AND FOUNDRY SITE
PINE BLUFF, JEFFERSON COUNTY, ARKANSAS
EPA CERCLA ID NO., ARN000606789

TABLE OF CONTENTS
(Continued)
SECTION TITLE PAGE
6.3 SURFACE WATER PATHWAY TARGETS 22
6.3.1 Drinking Water Intakes 22
6.3.2 Wetlands and Other Sensitive Environments 22
6.3.3  Fisheries 22
6.3.4  Resources 22
6.4 SURFACE WATER PATHWAY CONCLUSIONS 22
7.0 SOIL EXPOSURE 24
7.1 SUFICIAL CONDITIONS 24
7.1.1  Soil Type 24
7.1.2  Areas of Contamination 24
7.2 LIKELIHOOD of RELEASE 24
7.2.1  Attractiveness of the Site 24
7.2.2  Site Accessibility 24
7.2.3  Soil Analytical Results from Previous Investigations 24
7.2.4  ESI Surface Soil Sampling and Analytical Results 25
7.2.5  ESI Subsurface Soil Sampling and Analytical Results 26
7.3 SOIL EXPOSURE TARGETS 27
7.3.1 Resident Population 27
7.3.2  Worker Population 27
7.3.3  Nearby Population 28
7.3.4  Sensitive Environments 28
7.3.5 Resources 28
7.4 SOIL EXPOSURE CONCLUSIONS 28
8.0 AIR PATHWAY 29
8.1 METEOROLOGICAL INFORMATION 29
8.2 LIKELIHOOD of RELEASE 29
8.2.1 Air Sampling Results from Previous Investigations 29
8.2.2  ESI Air Quality Sampling and Analytical Results 29
8.3 AIR PATHWAY TARGETS 29
8.3.1 Population Within 4 Miles 29
8.3.2  Sensitive Environments 29
8.3.3 Resources 29
8.4 AIR PATHWAY CONCLUSIONS 29
9.0 CONCLUSIONS 30
10.0 REFERENCES 32



EXPANDED SITE INSPECTION REPORT

STANDARD BRAKE SHOE AND FOUNDRY SITE
PINE BLUFF, JEFFERSON COUNTY, ARKANSAS
EPA CERCLA ID NO., ARN000606789

LIST OF FIGURES
FIGURE TITLE PAGE
2-1 Site Location on County Map 6
2-2 Aerial Photograph of Site 7
3-1 Sample Location Map 12
3-2 Off-Site Sample Location Map 13

6-1 Surface Water Pathway Map 23



EXPANDED SITE INSPECTION REPORT

STANDARD BRAKE SHOE AND FOUNDRY SITE
PINE BLUFF, JEFFERSON COUNTY, ARKANSAS
EPA CERCLA ID NO., ARN000606789

LIST OF TABLES
TABLE TITLE PAGE
3-1 Sample Location Descriptions and Rational 11
6-1 Inorganic Contaminants in Sediment Samples 21
6-2 Pesticides and PCBs in Sediment Samples 21
6-3 Semi-Volatile Contaminants in Sediment Samples 22
7-1 Inorganic Contaminants in Surface Soil Sample 26
7-2 Pesticides, PCBs and Semi-Volatile Contaminants in Surface Soil Samples 26
7-3 Inorganic Contaminants in Subsurface Soil Samples 27

7-4 Population Within a 4-Mile Radius of the Site 28



EXPANDED SITE INSPECTION REPORT
STANDARD BRAKE SHOE AND FOUNDRY SITE
PINE BLUFF, JEFFERSON COUNTY, ARKANSAS

EPA CERCLA ID NO., ARN000606789

LIST OF APPENDICES
APPENDIX DESCRIPTION
A PHOTOGRAPHS
B ANALYTICAL RESULT SUMMARIES
C TRAFFIC REPORTS and CHAIN of CUSTODIES
D SAMPLE RECEIPTS



1.0 INTRODUCTION

This Section explains the purpose of the Expanded Site Investigation (ESI) conducted for
the Standard Brake Shoe and Foundry (Standard Brake) site and how the investigation
findings are presented in this ESI Report.

1.1 Background

Under the authority of the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 (CERCLA) and the 1986 Superfund Amendments and
Reauthorization Act (SARA), the Arkansas Department of Environmental Quality
(ADEQ), Hazardous Waste Division, Enforcement and Inspection Branch, has completed
an ESI of the Standard Brake Shoe and Foundry site located in the city of Pine Bluff in
Jefferson County, Arkansas. The site is located at 3200 Pullen Street in the northwest
part of Pine Bluff (Figure 2-1). The United States Environmental Protection Agency
(EPA) tasked the ADEQ to complete this ESI under the FY-08-12 CERCLA Block-
Funded Core Multi-Site Cooperative Agreement. The EPA CERCLA identification
number for the Standard Brake site is ARN000606789. This document represents the
final report for the ESI. The purpose of this Report is to provide the background
information collected for the site, discuss the ESI field activities, and present the
analytical data obtained as part of the investigation.

1.2 Objectives of the Investigation

An ESI is intended to be the final investigation in an ongoing screening process of known
and potential hazardous waste sites. The general purpose of an ESI is to identify
immediate and/or potential threats that hazardous substances attributable to the site may
pose to human health and the environment by documenting the existence and migration
of hazardous substances related to the site and by identifying the receptors, or targets,
potentially exposed to the hazardous substances. The specific purpose of this ESI was to
characterize potential sources of CERCLA-eligible hazardous substances at the Standard
Brake site and evaluate whether a release to soil, the primary migration pathway of
concern, has occurred. The EPA will use the information contained within this ESI
Report to evaluate the site using the Hazard Ranking System (HRS) and to help decide if
the Standard Brake site is a potential candidate for inclusion on the National Priorities
List (NPL). The intent of the ESI is to provide the documentation necessary to either rank
a site on the NPL or assign a "No Further Remedial Action Planned" (NFRAP) status.

1.3 Scope of Work

The ESI Scope of Work is centered on characterizing the site through the completion of
limited site-related research, site reconnaissance, and focused sampling activities. As part
of this ESI, the following major tasks were performed:

An on-site reconnaissance was performed in March of 2009 to determine current site
conditions and identify potential sources of hazardous substances. Nearby land use and
potential alternative source sites were also noted.

Information concerning the environmental setting of the site was obtained to describe the
groundwater, surface water, soil exposure, and air pathways.



Available regulatory compliance files from federal, state, and local government agencies
were reviewed to evaluate and document HRS factors, and collecting any additional non-
sampling information.

A site-specific Task Work Plan (TWP), Sampling and Analysis Plan (SAP) and Health
and Safety Plan (HASP) were prepared in January 2009 to provide a detailed plan of
action for subsequent ESI activities (Reference 3).

The ADEQ conducted the ESI field sampling activities on March 24™ and 25", 2009.
Samples were collected in known or suspected source areas at the site and in the
suspected pathway (soil exposure) of contaminant migration and exposure. The samples
were collected in general accordance with the site-specific TWP and HASP to document
the presence and migration of hazardous substances attributable to the site.

Available information from on-site observations, records reviews, interviews, site area
environmental and demographic characteristics, and historical sample analyses were
evaluated.

The ESI samples were submitted to the EPA Environmental Service Branch Region 6
Laboratory (Region 6 Laboratory) and also an EPA Contract Laboratory for analysis, and
the resulting data were reviewed and validated by the Region 6 Laboratory.

This Report was prepared to present the findings of the ESL
1.4 Report Format

The ESI Report is presented in a format that is intended to facilitate evaluation of the site
using the HRS. The Report contains the following sections:

Section 1 - Introduction

Section 2 - Site Characteristics
Section 3 - Field Activities

Section 4 - Source Characterization
Section 5 - Groundwater Pathway
Section 6 - Surface Water Pathway
Section 7 - Soil Exposure

Section 8 - Air Pathway

Section 9 - Conclusions

Section 10 - References

Additional information is provided in the Appendices following the text of the report.
The Appendices are as follows:

Appendix A - Photographs

Appendix B - Analytical Results Summaries

Appendix C - Traffic Reports and Chain-of-Custody Forms
Appendix D - Sample Receipts



The figures and tables referred to throughout Sections of this ESI Report are provided
following the text of each Section.

2.0 SITE CHARACTERISTICS

The ADEQ collected and reviewed available background information regarding the
location, description, operational history, and regulatory compliance of the site. The
discussion in this Section of the Report is based on this site characterization background
information. Except as otherwise referenced, the information presented in this ESI was
obtained from sources compiled previously by the ADEQ and the EPA Region 6 and
presented in the Preliminary Assessment (PA) dated September 2007 and the Site
Investigation (SI) TWP dated April 2008 and the SI Report dated July 2008 (Reference 1
and Reference 2).

2.1 Site Description and Background Information
The following characteristics of the site are summarized in this section of the report:

Site Location

Site Ownership

Site Description

Site History

Previous Investigations
Nearby Land Use

2.1.1 Site Location

The Standard Brake site is located within the city limits of Pine Bluff, Jefferson County,
Arkansas. The site is located at 3200 Pullen Street in the northwest part of Pine Bluff.
Figure 2-1 provides the site location on a topographic map. Figure 2-2 provides an aerial
photograph of the site and adjacent areas.

The site can be reached from the city of Little Rock by traveling south on Interstate
Highway 530 (I-530) toward Pine Bluff, Arkansas. From I-530, merge onto Highway 65
South BR via exit 35 into downtown Pine Bluff. Turn left on Highway 79 and then
another left on Pullen, travel approximately one mile to the site.

2.1.2 Site Ownership

According to information obtained from the Jefferson County Real Estate records, the
Standard Brake Shoe and Foundry site is currently owned by Arkansas Assets, Inc. It is
not known when the Standard Brake Shoe and Foundry began operations at the site. In
December of 1988, Castings USA, Inc. purchased the property and in February of 1990
the property was reverted back to Standard Brake Shoe and Foundry for dissolution.
Acie and Raymond Johnson purchased the site in December of 1991 for the sum of ten
dollars. Castings USA, Inc. purchased the property again for the sum of ten dollars in
April of 1995 from Acie and Raymond Johnson. Real estate records indicate Arkansas
Assets, Inc. purchased the property for the sum of ten dollars in December of 1996 from
Castings USA, Inc. (Reference 1).

2.1.3 Site Description
The Standard Brake Shoe and Foundry site covers a total area of approximately 5.6 acres.
The use of the property before being utilized as an industrial site is unknown. A Sanborn

3



Fire Insurance map dated 1920 — 1950 indicates the facility began operation during this
time. Three large contiguous buildings, two medium buildings, one above ground
storage tank, and four smaller structures are present on the site. The large buildings
housed the production areas and the other buildings were apparently used for storage and
other associated operations. The site is inactive with no workers present. All equipment
and machinery has been removed from the site, the buildings on site are empty. The site
is completely fenced with locks on the gates. The site is primarily covered with concrete
and asphalt. Areas of bare ground on the site are overgrown with weeds and brush
(Reference 2).

2.1.4 Site History

No file information has been found indicating the specific operations that occurred at the
site. The only known industrial use for the property has been for the casting and
manufacturing of brake shoes. A 1920-1950 Sanborn Fire Insurance map shows the
Standard Brake Shoe and Foundry to be in operation at that time. Waste characteristics
for operations that occurred on the site are unknown.

2.1.5 Previous Investigations

ADEQ conducted a SI sampling event at Standard Brake Shoe and Foundry on May 13,
2008. Areas of possible contamination were targeted for surface soil sampling and
sediment sampling. Nine surface soil samples and five sediment samples, including
duplicates, were collected during the sampling event. All fourteen 14 samples were
analyzed for Target Compound List (TCL) organics (BNA fractions only), TCL
Pesticide/PCB, and Target Analyte List (TAL) metals.

Analysis of the surface soil samples collected document the presence of aluminum,
copper, iron, manganese, nickel, potassium, sodium, vanadium, zinc, barium, cadmium,
calcium, chromium, cobalt, selenium, antimony, arsenic, aroclor-1242, bis(2-
ethylhexyl)phthalate, phenanthrene and fluoranthene at levels meeting observed
contamination criteria. Sample collection locations were chosen to determine if on site
contamination was present in the soil exposure pathway and met observed release
criteria. Analysis of sediment samples collected in the surface water pathway document
the presence of aluminum, copper, iron, magnesium, manganese, nickel, potassium,
sodium, zinc, barium, cadmium, calcium, chromium, cobalt, lead, antimony, arsenic,
mercury, 4,4’-DDT, arochlor-1254, aroclor-1260, fluoranthene and pyrene at levels
meeting observed release criteria (Reference 2).

2.1.6 Nearby Land Use

Land use in the vicinity of the site was observed during the site reconnaissance and field
sampling activities. The Standard Brake site is located on the north side of the city of
Pine Bluff. The land immediately adjacent to the site is described as follows:

The site is bordered to the north by a wooded area. The western portion of the site is
bordered by a single family home neighborhood. The eastern portion of the site is
bordered by railroad tracks. The site is bordered on the south by a parking lot.

2.2 Summary of Site Concerns

Possible concerns associated with the sources at the site and the migration of, or exposure
to, site-attributable hazardous substances through the groundwater, surface water, soil
exposure, and air pathways include the following:
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The presence of hazardous substances at the site is of general concern. A discussion of
the waste characteristics of the sources sampled during the ESI is provided in Section 4.0
of this ESI Report.

A release to groundwater is not a concern. According to the United States Geological
Survey (USGS), there are no groundwater wells located within a 0.25-mile radius of the
site. Residents in the area of Standard Brake Shoe and Foundry are served by the City of
Pine Bluff water system. Public supply water wells for the City of Pine Bluff are
reported to be completed in the Sparta aquifer. The Sparta aquifer in this area is reported
as being approximately 850 feet below ground surface (bgs).

A release to soil is a concern as access to the site is possible through holes and gaps in the
fencing. Approximately 4,468 individuals live within a 1-mile radius of the site.

A release to air is not a concern. The site is largely covered by asphalt, concrete and
vegetation and there is no apparent dust dispersion when conditions are dry. No odors
were noted during the ESI field sampling event. Air samples have not been collected in
previous investigations or for the ESI because this pathway does not appear to contribute
significantly to the overall HRS score. No activities are currently conducted on the site.

A release to surface water is a concern. The site surface drainage is generally eastward
through a system of ditches and natural drainage ways. An intermittent branch of Brumps
Bayou is located approximately 0.5 miles east of the site; Brumps Bayou is the nearest
perennial water body.
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FIGURE 2-2

Aerial Photograph of Site
Standard Brake Shoe and Foundry

Pine Bluff, Jefferson County, Arkansas




3.0 FIELD ACTIVITIES

The ADEQ conducted the ESI field activities on March 24" and 25", 2009. The field
activities were completed in general accordance with the ESI TWP, which included a
SAP, a Quality Assurance Project Plan (QAPP), and the site-specific HASP (Reference
3).

3.1. Sampling Activities

The ESI field sampling strategy focused on collecting samples from onsite and offsite
locations to evaluate the characteristics and define the affected media associated with the
site. As part of the ESI field efforts, the following tasks were completed and are
described in this section:

Sample Nomenclature

Surface Soil Sampling

Subsurface Soil Sampling

Sediment Sampling

Background Sampling

Field Quality Assurance (QA) and Quality Control (QC) Sampling.

3.1.1 Sample Nomenclature
The nomenclature for samples collected during the ADEQ's field activities is represented
by the following:

Station ID and Collection Type - Sequential Sample

The Station ID and Collection Type is a two-digit code designating the sample type. For
the purposes of this report, a sampling location is referred to as a station. The Sequential
Sample is a two-digit code that represents the nth sample of common collection types.

For example, the nomenclature for SSO1 indicates the first collection for surface soil
sampling stations. SS02 indicates the second collection for surface soil sampling stations.
SS03 indicates the third collection for surface soil sampling stations.

3.1.2 Surface Soil Sampling

Surface soil samples were collected and subsequently analyzed to determine the
horizontal extent of surficial soil contamination across the site. The ADEQ collected a
total of six surface soil samples, including one background sample and one QA duplicate
sample.

In all cases, the surface soil samples were collected from depths ranging from 0 to 6
inches bgs. The surface soil samples were collected using clean nitrile gloves and pre-
sterilized, disposable plastic scoops at each location. Surface soil sample locations are
shown on Figure 3-1; the sample station descriptions and rationales are summarized in
Table 3-1.

3.1.3 Subsurface Soil Sampling

Subsurface soil samples were collected and subsequently analyzed to determine the
vertical extent of surficial soil contamination across the site. The ADEQ collected a total
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of five subsurface soil samples, including one background sample and one QA duplicate
sample.

In all cases, the subsurface soil samples were collected from depths greater than 24
inches bgs. The subsurface soil samples were collected using clean nitrile gloves and pre-
sterilized, disposable plastic scoops at each location. Subsurface soil sample locations are

shown on Figure 3-1; the sample station descriptions and rationales are summarized in
Table 3-1.

3.1.4 Sediment Sampling

Sediment samples were collected offsite and subsequently analyzed to determine the
extent of contamination in the surface water drainage pathway. The ADEQ collected a
total of 17 sediment samples, including one background sample and one QA duplicate
sample.

In all cases, the sediment samples were collected from drainage pathways. The sediment
samples were collected using clean nitrile gloves and pre-sterilized, disposable plastic
scoops at each location. Sediment sample locations are shown on Figures 3-1 and Figure
3-2; the sample station descriptions and rationales are summarized in Table 3-1.

3.1.5 Background Sampling

Background sampling activities were conducted to determine natural levels of site-related
constituents in areas not affected by site activities. A total of three background samples
were collected from three stations (SSO01, SBO1 and SDO01). Two background samples
were collected on property west of the site, and one background sample was collected in
an adjacent drainage area located south of the site. Background samples were collected
using clean nitrile gloves and presterilized, disposable plastic scoops.

Background samples are shown on Figure 3-1; the sample station descriptions and
rationales are summarized in Table 3-1.

3.1.6 Field Quality Assurance (QA) and Quality Control (QC) Sampling

A total of three field duplicates were collected. One field duplicate sample was collected
for surface soil samples, one for subsurface samples and one for sediment samples.
Analysis of field duplicate samples allows for the evaluation of precision of the sample
collection and analytical process. The QA/QC surface soil, subsurface soil and sediment
samples are shown on Figure 3-1; the sample station descriptions and rationales are
summarized in Table 3-1.

3.2 Health and Safety

Prior to conducting the ESI field activities, the ADEQ developed a site-specific HASP for
use by ADEQ personnel. The HASP was included in the January 2009 ESI TWP and
addressed: potential chemical, physical, and biological hazards; personal protective
equipment (PPE); contingencies for upgrade of PPE; and procedures for handling site
emergencies such as fire, security, and injury to personnel.

3.2.1 Site Health and Safety
The site-specific HASP met the requirements of OSHA Section 29 Part 1910.120 for
workers engaged in hazardous waste activities. The ADEQ Project Manager for the
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Standard Brake site was responsible for HASP implementation during the ESI field
activities. Level D PPE was used for the duration of the ESI activities as no action levels
requiring an upgrade of PPE or emergency conditions were encountered (Reference 3).

3.2.2 Investigation Derived Wastes (IDW) Management

Disposable sampling equipment, used nitrile gloves, and used paper towels were the only
types of IDW generated during the ESI field activities. All IDW was bagged, transported
to the ADEQ North Little Rock office location, and placed in an office dumpster for later
disposal in a local solid waste landfill.
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Table 3-1
Standard Brake Site
Sampling Station Descriptions and Rationales

STATION PROPOSED SAMPLE RATIONALE
NUMBER LOCATION
SS01 southwest of site, undisturbed area to evaluate background constituents in the soil exposure pathway
SS02 area of stained soils to evaluate hazardous constituents in the soil exposure pathway
SS03 area of stained soils to evaluate hazardous constituents in the soil exposure pathway
SS04 area near soil mound to evaluate hazardous constituents in the soil exposure pathway
SS05 duplicate of SS04 to evaluate hazardous constituents in the soil exposure pathway
SS06 stained soils onsite to evaluate hazardous constituents in the soil exposure pathway
SBO1 southwest of site, undisturbed area to evaluate background constituents in the subsurface soil
SB03 area of stained soils to evaluate hazardous constituents in the subsurface soil
SB04 area of stained soils to evaluate hazardous constituents in the subsurface soil
SBO5 duplicate of SB04 to evaluate hazardous constituents in the subsurface soil
SB06 stained soils onsite to evaluate hazardous constituents in the subsurface soil
SDO1 southwest of site, drainage area to evaluate background constituents in the surface water pathway
SD02 southeast drainage area to evaluate hazardous constituents in the surface water pathway
SD03 drainage on the west side to evaluate hazardous constituents in the surface water pathway
SD04 drainage on the north side near to evaluate hazardous constituents in the surface water pathway
railroad tracks

- SDOS duplicate of SD04 to evaluate hazardous constituents in the surface water pathway
SD06 drainage northwest side to evaluate hazardous constituents in the surface water pathway
SDO7 unnamed drainage ditch along road to evaluate hazardous constituents in the surface water pathway
SDO08 unnamed drainage ditch along road to evaluate hazardous constituents in the surface water pathway
SD09 unnamed drainage ditch along road to evaluate hazardous constituents in the surface water pathway
SD10 unnamed drainage ditch along road to evaluate hazardous constituents in the surface water pathway
SDI1 unnamed drainage ditch along road to evaluate hazardous constituents in the surface water pathway
SD12 unnamed drainage ditch along road to evaluate hazardous constituents in the surface water pathway
SD13 unnamed drainage ditch along road to evaluate hazardous constituents in the surface water pathway
SD14 unnamed drainage ditch along road to evaluate hazardous constituents in the surface water pathway
SDI15 unnamed drainage ditch along road to evaluate hazardous constituents in the surface water pathway
SD16 unnamed drainage ditch along road to evaluate hazardous constituents in the surface water pathway
SD17 probable PPE to Brumps Bayou to evaluate hazardous constituents in the surface water pathway
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4.0 SOURCE CHARACTERIZATION

The source(s) of CERCLA-eligible hazardous substances identified at the site are
described in this section along with site-related concerns regarding the migration of these
substances.

4.1 Designation of Background

The ADEQ evaluated the analytical data associated with the soil and sediment samples
collected as background samples during the ESI investigation. Based on this review, the
soil and sediment samples designated as background samples appear to have been
collected from areas not impacted by site activities. The site-specific background levels
were determined by selecting the highest concentration of each hazardous substance
detected in any of the background samples.

4.2 Sources of CERCLA-Eligible Hazardous Substances

For source characterization purposes, surface soil samples are those that were collected
from a depth no greater than 6 inches bgs. Analytical results from surface soil samples
were compared to the maximum background concentration detected in the surface soil
background samples. Analytical results three times above the maximum background
concentration were used to characterize the sources for the Standard Brake site.

Based on the results of the ADEQ's site reconnaissance and field sampling activities,
areas of contaminated soils have been identified. These areas of contaminated soil were
identified based on chemical analysis by sampling; no indicators such as waste piles,
spent containers, or soil staining were present at the site. The specific dimensions of
contaminated soil have not been estimated based on analytical results.

4.3 Source Sampling and Results

The following sections summarize the sampling activities performed for source waste
characterization during the ESI field activities and previous investigations. Relevant data
related to the sources are provided.

4.3.1 Previous Source Sampling and Analytical Results

As discussed in Section 2.1.5, the ADEQ conducted a SI sampling event at the Standard
Brake site on May 13, 2008. The remainder of this Section summarizes the findings
presented in the SI Report.

A total of 14 samples were collected as part of the SI to define site waste characteristics,
contaminant sources, and exposure pathways. Nine surface soil samples and five
sediment samples, including duplicates, were collected during the sampling event. All 14
samples were analyzed for TCL organics (BNA fractions only), TCL Pesticide/PCB, and
TAL metals.

Analysis of the surface soil samples collected document the presence of aluminum,
copper, iron, manganese, nickel, potassium, sodium, vanadium, zinc, barium, cadmium,
calcium, chromium, cobalt, selenium, antimony, arsenic, aroclor-1242, bis(2-
ethylhexyl)phthalate, phenanthrene and fluoranthene at levels meeting observed
contamination criteria. Sample collection locations were chosen to determine if on site
contamination was present in the soil exposure pathway and met observed contamination
criteria. Analysis of sediment samples collected in the surface water pathway document
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the presence of aluminum, copper, iron, magnesium, manganese, nickel, potassium,
sodium, zinc, barium, cadmium, calcium, chromium, cobalt, lead, antimony, arsenic,
mercury, 4,4’-DDT, arochlor-1254, aroclor-1260, fluoranthene and pyrene at levels
meeting observed release criteria (Reference 2).

The majority of contaminants detected in the surface soil exposure pathways for the site
are metals. The majority of contaminants detected in sediment samples collected were
also metals indicating a release of contamination through the surface water migration
pathway.

The SI concluded that the surface soil and the surface water migration pathway are the
primary exposure pathways of concern, and recommended that an ESI be completed for
the site.

4.3.2 ESI Sample Laboratory Analyses

The ADEQ shipped the ESI samples collected for TAL inorganic constituents (total
metals) to the Region 6 Laboratory by Federal Express Overnight Service. A total of 28
samples were submitted to the Region 6 Laboratory.

The ADEQ shipped the ESI samples collected for TCL semi-volatile base, neutral, and
acid extractable compounds (BNAs) and the TCL pesticides and PCBs to DataChem
Laboratories Inc. located at 960 West LeVoy Drive, Salt Lake City, Utah by Federal
Express Overnight Service. A total of 28 samples were submitted to the DataChem
Laboratory.

Analytical result summaries of samples collected during this ESI are provided in Section
6.0 and Section 7.0, and excerpts from the data package prepared by the Region 6
Laboratory are provided in Appendix B. A data validation review of the laboratory
analytical data was performed by the EPA Environmental Services Assistance Team in
Houston, Texas. The data reviewer's comments are also included in Appendix B.

4.3.3 ESI Source Sampling and Analytical Results

As discussed in Section 3.1.2, the ADEQ collected a total of 28 surface soil, subsurface
soil and sediment samples in an effort to characterize contaminant concentrations in soil
and the surface water migration pathway. Soil and sediment samples in which hazardous
constituents were detected at concentrations at three times above maximum background
concentrations were used to characterize observed contamination or a release of
contamination at the site.

If concentrations of analytes were not detected in the background samples, Contract
Required Detection Limits (CRDLs) or Reporting Limits (RLs) were used for the
background concentration.

Concentrations exceeding three times the CRDL or RL for each analyte are indicated in
the Tables in Section 6.0 and Section 7.0. The CDRLs or RLs are adjusted for individual
sample size and matrix interference; therefore, CDRL and RL values are not consistent
for each analyte. Analytes exceeding three times the CDRL or RL for specific samples
are indicated in the Section Tables. The soil exposure and the surface water pathway
were identified as the primary pathways of concern; therefore, Section 6.0, Surface Water
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Pathway and Section 7.0, Soil Exposure, provides a complete discussion of the source
sampling and analytical results for this ESI. The concentrations of the analytes detected
in sediment samples that meet observed release criteria are discussed in Section 6.0 and
tabulated in Tables 6-1, 6-2 and 6-3. The concentrations of analytes detected in surface
soil samples that meet observed contamination criteria are discussed in Section 7.0 and
tabulated in Tables 7-1 and 7-2. The concentrations of analytes detected in subsurface
soil samples that meet observed contamination criteria are also discussed in Section 7.0
and tabulated in Table 7-3.

4.4 Source Characterization Conclusions

The ADEQ collected a total of 28 surface soil, subsurface soil and sediment samples
(including three background and three QA duplicate samples). The samples were
collected from background stations, offsite stations and various onsite locations. As
explained in the January 2008 ESI TWP, the sampling strategy was developed using the
2007 SI results.

The following conclusions can be drawn from these samples:

Several inorganic contaminants are present onsite and in the offsite surface water
migration pathway showing observed contamination or observed release.

Pesticide and PCB constituents and compounds are present onsite and in the offsite
surface water migration pathway showing observed contamination or observed release.
Semi-Volatile Organic Compounds (SVOCs), primarily polycyclic aromatic
hydrocarbons (PAHSs), are present in concentrations showing observed contamination or
observed release in one onsite sample and one offsite sample.
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5.0 GROUNDWATER PATHWAY

A discussion of the groundwater pathway, one of the four pathways of potential
hazardous waste migration assessed in this report, is provided in this Section. The
discussion focuses on the aquifer characteristics of the region, the likelihood of release of
hazardous substances to groundwater, and the potential targets of hazardous waste
migration through the groundwater pathway. Except as otherwise referenced, information
presented in this Section was obtained from the April 2008 SI TWP.

S.1 Hydrogeologic Description

The principle aquifers in Jefferson County are the Quaternary alluvial deposits near the
surface, the upper sands of the Cockfield/Jackson Formation, and the Sparta Sand
Formation. Most water use in Jefferson County is from groundwater sources. The Sparta
Formation is the major groundwater source for the area. Water quality in the surface
Quaternary aquifer is variable and, in some cases, low enough to be undesirable for most
uses. In areas near the Arkansas River, where the aquifer is influenced by infiltration
from the surface water features, dissolved solids are lower and water quality is better.
Water quality in the Cockfield/Jackson aquifer is moderately hard and mineralized, but
water from this aquifer is suitable for most uses. Water quality in the Sparta aquifer is
excellent. The project area in south central Arkansas is covered by Quaternary
Pleistocene alluvium and terrace deposits and underlain by deep sedimentary deposits of
the Mississippi Embayment. This area of Arkansas is dominated by Quaternary terrace
and alluvial deposits with minor exposures of Tertiary units which underlie the
Quaternary age material. Residents in the area of Standard Brake Shoe and Foundry are
served by the City of Pine Bluff water system. Public supply water wells for the City of
Pine Bluff are reported to be completed in the Sparta aquifer. The Sparta aquifer in this
area is reported as being approximately 850 feet bgs (Reference 4).

5.2 Likelihood of Release
Important factors related to the likelihood of a release from source hazardous substances
at the site to groundwater are presented in this Subsection.

5.2.1 Depth to Groundwater
The average depth to groundwater in the Pine Bluff area is approximately 25 feet.

5.2.2 Depth of Contamination :
No soil contamination is visible. There is no indication groundwater in the area is
contaminated.

5.2.3 Annual Precipitation

The climate in Jefferson County is characterized by hot summers and moderately cool
winters. Precipitation is fairly heavy and well distributed throughout the year. The 1990
annual precipitation for Pine Bluff, Arkansas was 71.83 inches (Reference 6).

5.2.4 Thickness of Impermeable Layers
Based on available geologic information of the area, an impermeable confining layer is
not present within the vicinity of the site.

5.2.5 Hydraulic Conductivity of Impermeable Layer
The hydraulic conductivity in the site vicinity is estimated to be low at 2 feet per day.
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5.2.6 Analytical Results from Previous Investigations

Based on a review of information obtained by the ADEQ, groundwater appears to be of
minimal concern since potentially impacted groundwater in the vicinity is not used for
public drinking water supplies. Because groundwater is of minimal concern at this site,
groundwater has not been investigated during previous investigations performed at the
Standard Brake site. Additionally, there were no monitoring wells on-site available to
sample during this ESI.

5.2.7 ESI Groundwater Sampling and Analytical Results
No groundwater samples were collected as part of this ESI because there are no onsite
monitoring wells available to sample and a release to groundwater is of minimal concern.

5.3 Groundwater Pathway Targets

The potential receptors, or targets, of the groundwater pathway include the population
and resources which rely on local aquifers as a source of water supply. The targets
identified for the groundwater pathway are discussed in the following Subsections.

5.3.1 Nearest Well

Residents in the area of Standard Brake Shoe and Foundry are served by the City of Pine
Bluff water system. Public supply water wells for the City of Pine Bluff are reported to
be completed in the Sparta aquifer. The Sparta aquifer in this area is reported as being
approximately 850 feet bgs. No wells are located within a 0.25-mile radius of the site.

5.3.2 Wellhead Protection Areas

The Wellhead Protection Program is designed to assist states in the protection of
groundwater supplies to public water systems against contamination that could adversely
affect human health. There are no Wellhead Protection Areas (WHPAs) within a 0.25-
mile radius of the site.

5.3.3 Groundwater Resources

Resources associated with the groundwater pathway may include irrigation, watering of
commercial livestock, commercial food preparation, commercial aquaculture, and water
recreation. All of the groundwater in the city of Pine Bluff is suitable for irrigation use.
As no groundwater potentially impacted by the Standard Brake site is used for drinking
water supplies for the city of Pine Bluff, it will not be considered a resource.

5.4 Groundwater Pathway Conclusions

A release to groundwater has not been documented at the Standard Brake site because
groundwater sampling was not performed as part of this ESI or other previous
investigations performed at the site. There are no monitoring wells located onsite.
Drinking water in the area is drawn from an aquifer at a depth of approximately 850 feet,
which is likely too deep to have been impacted by activities at the Standard Brake site.
For these reasons, the groundwater pathway is of minimal concern.
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6.0 SURFACE WATER PATHWAY

Surface water is the second of four pathways of potential hazardous waste migration
assessed for the site. A discussion of the types of surface water draining the site, the
Probable Point of Entry (PPE) for hazardous substances from the site to enter surface
water, the likelihood of release, and the potential targets of the pathway are discussed in
this section.

6.1 Hydrologic Setting

6.1.1 Overland Flow Segment

The Standard Brake Shoe and Foundry site lies within the Delta Region of the Gulf
Coastal Plain Physiographic Province. Topography in Jefferson County can be divided
into three main areas. There are rolling uplands, flatwood uplands, and stream flood
plains. Slope in the area of the site ranges from 0 to 3 percent.

6.1.2 Probable Point of Entry

The PPE for the contaminants to enter surface water is at Brumps Bayou, located
approximately 0.5 miles from the site. Site drainage would enter an westward oriented
ditch approximately 10 feet from the site, presumably allowing contaminants to flow
during periods of heavy rain to other named and unnamed ditches leading to Brumps
Bayou. The surface water pathway, including the 15-mile Target Distance Limit (TDL) is
shown on Figure 6-1.

6.1.3 Surface Water Flow Path
According to the USGS 7.5 minute topographic series map, the total 15-mile TDL occurs
within the area illustrated on Figure 6-1 following the text of this Section.

6.2 Likelihood of Release

Important factors related to the likelihood of a release from a source of hazardous
substances at the site to surface water are presented in the following subsections.
Relevant analytical data from the surface water pathway is provided as evidence of the
presence of contamination.

6.2.1 Distance to Surface Water

Based on a review of the USGS 7.5 topographical map, the shortest distance from a
known or potential source of hazardous substances at the site (e.g., contaminated soils) to
an HRS eligible surface water body is approximately 0.5 miles.

6.2.2 Flood Frequency
The site is situated within the 100-year floodplain.

6.2.3 2-Year 24-Hour Rainfall
The 2-Year 24-Hour Rainfall for the vicinity of the site is approximately 4 to 4.5 inches.

6.2.4 Flood Containment

Based on the results of the ADEQ's on-site reconnaissance and field sampling activities,
the site and or sources at the site are not contained against floods.
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6.2.5 Analytical Results from Previous Investigations

Sediment samples collected from the drainage ditch during the SI sampling event
revealed detectable levels of 4,4’-DDE, 4,4'-DDT, heptaclor epoxide, PCBs and several
metals. The SI Report concluded that a release to the surface water pathway was a
concern and recommended further investigation.

6.2.6 ESI Surface Water Sampling and Analytical Results
The SI Report concluded that surface water was not a concern at this site; therefore, no
surface water samples were collected for the ESI.

6.2.7 ESI Sediment Sampling and Analytical Results

As presented in the SAP section of the January 2009 ESI TWP, the sampling strategy was
developed using the 2008 SI results; therefore, the sample stations were concentrated in
the surface water migration pathway. The ADEQ collected 17 sediment samples in an
effort to characterize the sediment and document the presence of hazardous substance
attributable to sources at the site. These 17 samples included one background sample and
16 characterization sediment samples (including one duplicate sample). The background
sample was collected from an adjacent surface water drainage. The 16 characterization
sediment samples were collected from off site locations to determine the extent and
concentration of hazardous substances leaving the site. Of these 16 samples, one field
duplicate sample was collected for QA/QC purposes. The sediment sample was not
assigned an ID prefix or otherwise made distinguishable to the laboratory as a duplicate
sample. The ESI surface water pathway sample stations are shown on Figure 3-1 and 3-2
following the text of Section 3.0. Table 6-1 summarizes the inorganic analytes indicating
an observed release in sediment samples. Table 6-2 summarizes the pesticides and PCB
analytes indicating an observed release in sediment samples. Table 6-3 summarizes the
semi-volatile analytes indicating an observed release in sediment samples. These tables
are provided at the end of this Section.

Analysis of the sediment sample collected at Station SD02 revealed the presence of lead
and sodium at concentrations meeting observed release criteria (Table 6-1) (Figure 3-2)
(Appendix A; Appendix B).

Analysis of the sediment sample collected at Station SD03 revealed the presence of zinc
at concentrations meeting observed release criteria (Table 6-1) (Figure 3-1) (Appendix A;
Appendix B).

Analysis of the sediment sample collected at Station SD04 revealed the presence of zinc,
endrin aldehyde, 4,4’-DDT and aroclor-1260 at concentrations meeting observed release
criteria (Tables 6-1, 6-2) (Figure 3-1) (Appendix A; Appendix B).

Analysis of the sediment sample collected at Station SDOS5 revealed the presence of lead,
barium, zinc, endrin aldehyde and 4,4’-DDT at concentrations meeting observed release
criteria (Tables 6-1, 6-2) (Figure 3-1) (Appendix A; Appendix B).

Analysis of the sediment samples collected at Stations SD06 and SDO08 revealed the
presence of zinc at concentrations meeting observed release criteria (Table 6-1) (Figure
3-1) (Appendix A; Appendix B).
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Analysis of the sediment sample collected at Station SD09 revealed the presence of

cadmium, lead, zinc, heptachlor epoxide, alpha-chlordane, gamma-chlordane,
phenanthrene, chrysene, pyrene, indeno(1,2,3-cd)pyrene, benzo(a)pyrene,

benzo(g,h,i)perylene, benzo(a)anthracene, fluoranthene and benzo(b)fluoranthene at

concentrations meeting observed release criteria (Tables 6-1,6-2, 6-3) (Figure 3-1)
(Appendix A; Appendix B).

TABLE 6-1
Inorganic Contaminants in Sediment Samples
SDO1
Analyte Background | SD02 SDO03 SD04 SDO05 SD06 SD08 SD09
Mercury U (119) U u U U 0.127 U U
Aluminum 2700 5880 2510 3850 4820 4350 2150 4800
Barium 41.7 104 38.0 119 147 * 77.3 96.8 110
Cadmium 1.3 1.1 2.8 3.6 2.4 1.5 2.3 50*
Lead 30.2 227" 56.8 157 140 * 81.8 67.6 139 *
Potassium U (165 390 180 314 413 254 U 315
Sodium | U (82.6) 351" 73.3 154 178 126 U U
Zinc 140 292 2330* | 1350* 1180 * 906 * 452 * 1360 *
Values in mg/kg * observed release U undetected
TABLE 6-1
Inorganic Contaminants in Sediment Samples (Cont.)
Analyte SD10 SD12 SD15 SD16
Mercury 0.825* U U U
Aluminum 4120 6630 3980 8880 *
Barium 89.2 | 59.9 129~ 1170~
Cadmium 44* 0.6 U 0.8
Cobalt 5.0 U U 29
Lead | 213 57.0 43.6 147 *
Potassium 150 537 * 354 509 *
Sodium 152 2310* U 523" |
Zinc 561 * 311 138 220 |
Values in mg/kg * observed release U undetected
TABLE 6-2
Pesticide and PCB Contaminants in Sediment Samples
Analyte SD01 Background SD04 SD05 SD09
4,4-DDT U (6.1) o 31* U
Endrin aldehyde U (6.1) 22° 30* U
Heptachlor
_epoxide U (3.1) U U 20 *
alpha-Chlordane U (3.1) U U 15"
gamma- '
Chlordane U (3.1) U U 28 *
Aroclor-1260 U (41) 340 * U U

Values in ug/mg

* observed release
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TABLE 6-3
Semi-volatile Contaminants in Sediment Samples

Analyte SDO01 Background SD09 |
Phenanthrene U (310) 1300 * |
Benzo(a)anthracene U (310) 1900 * /
Chrysene U (310) ] 3200 *
Benzo(a)pyrene U (310) 1500 *
Indeno(1,2,3-cd)pyrene U (310) 2000 *
Benzo(g,h,i)perylene U (310) 1100 *
Fluoranthene U (610) 6000 *
Pyrene U (610) 7200 * B
Benzo(b)fluoranthene U (610) 5200 *
Values in ug/mg * observed release U undetected

6.3 Surface Water Pathway Targets
The surface water pathway targets are summarized in the following Subsections.

6.3.1 Drinking Water Intakes
No drinking water intakes are associated with this site.

6.3.2 Wetlands and Other Sensitive Environments
No wetlands or other sensitive environments are associated with this site.

6.3.3 Fisheries
No lakes, streams, or rivers within a 15-mile TDL of the site are designated as
commercial fisheries.

6.3.4 Resources

Designated uses established for streams within a 15-mile TDL of the site include:
primary and secondary body contact recreation; domestic, industrial and agricultural
water supplies; and perennial fisheries (Reference 7).

6.4 Surface Water Pathway Conclusions

A release of hazardous substances to the surface water pathway has been documented and
a release to surface water is suspected. The hazardous substances released to the surface
water migration pathway can be attributed to past operations at the site.
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7.0 SOIL EXPOSURE

Soil exposure is another potential route of exposure to hazardous substances attributable
to the site. The discussion in this Section focuses on the important soil exposure factors
such as soil type, area of contamination, accessibility and the likelihood of exposure, and
potential targets. Except as otherwise referenced, information for all Subsections other
than 7.2.4 was obtained from the July 2008 SI Report and the January 2009 ESI TWP.

7.1 Surficial Conditions
Information regarding the surficial conditions at the site is summarized in this
Subsection.

7.1.1 Soil Type

Surface soils in Jefferson County consist mainly of alluvial sediment deposited by wind
and large rivers. Two soil series exist within the area of the site location. These are the
Amy-Urban land complex and the Calloway-Urban land complex. The Amy-Urban land
complex consists of poorly drained, level Amy soils and Urban land on broad upland flats
in the city of Pine Bluff. Amy soils have a surface layer of dark gray-ish brown silt loam
about 3 inches thick. The subsurface layer is gray, mottled silt loam that extends to a
depth of about 24 inches. The Calloway-Urban complex consists of somewhat poorly
drained, level and nearly level Calloway soils and Urban land that is mainly Calloway
soil material. Calloway soils have a surface layer of brown silt loam about 6 inches thick.
The upper part of the sub-soil is yellowish brown, mottled silt loam that extends to a
depth of about 21 inches. Urban land consists of soils that have been altered or obscured
by buildings or other urban structures. Typical structures are single and multiple-unit
dwellings, streets, shopping centers, schools, and parks (Reference 5).

7.1.2 Areas of Contamination
Based on the analytical results presented in Section 4.0 and as discussed in Section 7.2.4,
areas of surface soil contamination have been identified.

7.2 Likelihood of Release
Important factors related to the likelihood of exposure to an area of contaminated soil at
the site are presented in the following Subsections.

7.2.1 Attractiveness of the Site
No recreational areas are located on the site.

7.2.2 Site Accessibility

The site may be accessed by Pullen Street which borders the site to the south. Chain link
fencing borders the site on all sides. The chain link fencing is in poor condition with
numerous holes and gaps for easy access to the site.

7.2.3 Soil Analytical Results from Previous Investigations

As discussed in Section 4.3.1, ADEQ conducted a SI sampling event at Standard Brake
Shoe and Foundry on May 13, 2008. Areas of possible contamination were targeted for
surface soil sampling and sediment sampling. Nine surface soil samples and five
sediment samples, including duplicates, were collected during the sampling event. All 14
samples were analyzed for TCL organics (BNA fractions only), TCL Pesticide/PCB, and
TAL metals.
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Analysis of the surface soil samples collected document the presence of aluminum,
copper, iron, manganese, nickel, potassium, sodium, vanadium, zinc, barium, cadmium,
calcium, chromium, cobalt, selenium, antimony, arsenic, aroclor-1242, bis(2-
ethylhexyl)phthalate, phenanthrene and fluoranthene at levels meeting observed
contamination criteria. Sample collection locations were chosen to determine if on site
contamination was present in the soil exposure pathway and met observed release
criteria. Analysis of sediment samples collected in the surface water pathway document
the presence of aluminum, copper, iron, magnesium, manganese, nickel, potassium,
sodium, zine, barium, cadmium, calcium, chromium, cobalt, lead, antimony, arsenic,
mercury, 4,4’-DDT, arochlor-1254, aroclor-1260, fluoranthene and pyrene at levels
meeting observed release criteria.

7.2.4 ESI Surface Soil Sampling and Analytical Results

As presented in the SAP section of the January 2009 ESI TWP, the sampling strategy was
developed using the 2008 SI results; therefore, the onsite sample stations were
concentrated in the areas onsite that were not covered with asphalt or concrete. The
ADEQ collected six surface soil samples in an effort to characterize the soil and
document the presence of hazardous substance attributable to sources at the site. These
six samples included one background sample and five characterization surface soil
samples (including one duplicate sample). The background sample was collected on
property west of the site. The five characterization surface soil samples were collected
from on site locations to determine the extent and source concentrations of hazardous
substances at the site. Of these five samples, one field duplicate sample was collected for
QA/QC purposes. The surface soil sample was not assigned an ID prefix or otherwise
made distinguishable to the laboratory as duplicate samples. In all cases, the surface soil
samples were collected from depths ranging from 0 to 6 inches bgs. The ESI surface soil
sample stations are shown on Figure 3-1 following the text of Section 3.0. Tables 7-1
and 7-2 summarize analytes detected above three times background concentrations or
CRDLs or RLs in the onsite surface soil samples. These tables are provided at the end of
this Section.

Analysis of the surface soil sample collected at Station SS02 revealed the presence of
mercury, barium, cadmium, calcium, cobalt, copper, iron, lead, nickel, selenium, silver,
zine, 4,4’-DDE, 4,4’-DDT, aroclor-1260, fluoranthene, Benzo(b)fluoranthene, Pyrene
and Bis(2-ethylhexyl)phthalate at concentrations meeting observed contamination criteria
(Tables 7-1, 7-2) (Figure 3-1) (Appendix A; Appendix B).

Analysis of the surface soil sample collected at Station SS03 revealed the presence of
cadmium, cobalt, copper, iron, manganese, selenium, silver, and sodium at concentrations
meeting observed contamination criteria (Table 7-1) (Figure 3-1) (Appendix A; Appendix
B).

Analysis of the surface soil sample collected at Station SS04 revealed the presence of
barium, cadmium, lead and sodium at concentrations meeting observed contamination
criteria (Table 7-1) (Figure 3-1) (Appendix A; Appendix B).

Analysis of the surface soil sample collected at Station SSO5 revealed the presence of
barium, cadmium and lead at concentrations meeting observed contamination criteria
(Table 7-1) (Figure 3-1) (Appendix A; Appendix B).
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Analysis of the surface soil sample collected at Station SS06 revealed the presence of
lead and aroclor-1260 at concentrations meeting observed contamination criteria (Tables
7-1, 7-2) (Figure 3-1) (Appendix A; Appendix B).

TABLE 7-1
Inorganic Contaminants in Surface Soil Samples
Analyte | SS01Background S$S02 SS03 SS04 SS05 SS06
Mercu U (.088) 0.458 * U U U U
Barium 13.4 144 * 22.9 bH2. 5 49.7 * 14.0
Cadmium 0.7 9.5* 3.3* 22* 227 0.6
Calcium 601 2050 * 842 1280 1300 560
Cobalt U (2.4) 16.2 * 13.0 * 2.9 2.5 1.8
Copper 31.7 368 * 179* 232 20.7 27.8
Iron 32900 154000 * 113000 * 13700 10300 14900
Lead 9.4 460 * 8| 779" 73.8™ 325"
Manganese 677 1810 3260 * 584 1090 494
Nickel 50.4 165 * 89.6 6.6 5.4 16.1
Selenium 35.9 169 * 128 * 16.2 U 16.7
Silver 4.1 16.8 * 12.8 * 1.6 U 2.0
Sodium U (58.9) 141 440 202 * 1562 172
Zinc 37.9 849 * 61.4 95.0 97.9 85.7
Values in mg/kg * observed release U undetected
TABLE 7-2
Pesticides, PCBs and Semi-volatile Contaminants in Surface Soil Samples
Analyte SS01 Background SS02 SS06
Aroclor-1260 15 370 * 110™
4,4'-DDE U (4.1 7= U
4,4-DDT U (4.1) 19* U
Fluoranthene U (210) 830 * U |
Pyrene U (210 760 * U |
Bis(2- A
ethylhexyl)phthalate U (210) 1000 * U
| Benzo(b)fluoranthene U (210) 800 * U

Values in ug/mg * observed release U undetected

7.2.5 ESI Subsurface Soil Sampling and Analytical Results

As presented in the SAP section of the January 2009 ESI TWP, the sampling strategy was
developed using the 2008 SI results; therefore, the onsite sample stations were
concentrated in the areas onsite that were not covered with asphalt or concrete. The
ADEQ collected five subsurface soil samples in an effort to characterize the soil and
document the presence of hazardous substance attributable to sources at the site. These
five samples included one background sample and four characterization subsurface soil
samples (including one duplicate sample). The background sample was collected on
property west of the site. The characterization subsurface soil samples were collected
from on site locations to determine the extent and source concentrations of hazardous
substances at the site. Of these four samples, one field duplicate sample was collected for
QA/QC purposes. The subsurface soil sample was not assigned an ID prefix or otherwise
made distinguishable to the laboratory as duplicate samples. In all cases, the sub-surface
soil samples were collected from depths greater than 24 inches bgs. The ESI sub-surface
soil sample stations are shown on Figure 3-1 following the text of Section 3.0. Table 7-3
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summarizes the analytes detected above three times the background concentration or
three times the RL for the analyte.

Analysis of the subsurface soil sample collected at Station SB03 revealed the presence of
calcium and manganese at concentrations meeting observed contamination criteria (Table
7-3) (Figure 3-1) (Appendix A; Appendix B).

Analysis of the subsurface soil sample collected at Station SB04 revealed the presence of
sodium at a concentration meeting observed contamination criteria (Table 7-3) (Figure 3-
1) (Appendix A; Appendix B).

Analysis of the subsurface soil sample collected at Station SB06 revealed the presence of
calcium, chromium, copper, iron, lead, manganese, nickel and zinc at concentrations
meeting observed contamination criteria (Table 7-3) (Figure 3-1) (Appendix A; Appendix
B).

TABLE 7-3
Inorganic Contaminants in Subsurface Soil Samples

Analyte SBO01Background SB03 SB04 SB06
Calcium 148 814 * 157 3870 *
Chromium 2.6 32 51 20.9 "
Copper 6.8 6.3 5.1 519"
Iron 3210 3980 5980 20300 *
Lead 6.6 13.7 4.1 105 *
Manganese 14.5 366 * 20.7 728 *
Nickel U (2.2) 2.4 U 11.1*
Sodium U (56.2) U 186 * 66.2
Zinc 26.8 15.2 7.5 123 *
Values in mg/kg * observed release U undetected

7.3 Soil Exposure Targets

The resident population living or working in an area of soil contamination, the population
living near areas of soil contamination, designated recreational areas and terrestrial
resources such as agriculture are potential targets of soil exposure. The soil exposure
targets identified are summarized in the following Subsections.

7.3.1 Resident Population

The resident population is defined as those persons living or attending school or day care
on a property where site-attributable soil contamination has been documented and whose
residence, school, or day care center is within 200 feet of that contamination. Single
family homes are located within 200 feet of the site.

7.3.2 Worker Population

The worker population is defined as those persons working on property with an area of
site-related sources or soil contamination and whose workplace is on or within 200 feet of
an area of observed contamination. Standard Brake is an inactive site; however, there is a
small convenience store within 200 feet of the site.
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7.3.3 Nearby Population

The site is located within a commercial/residential area inside the City of Pine Bluff. No
schools or daycares are known to exist within 200 feet of the site. Table 7-4 provides
total population estimates within a 4-mile radius of the site.

TABLE 7-4
Population Within 4-Mile Radius of Site
POPULATION BETWEEN | POPULATION WITHIN
0-0.25 miles = 168 0.25 miles = 168
0.25 - 1 mile =4,468 1 mile = 4,636
1 - 4 miles = 48,577 4 miles = 53,213

7.3.4 Sensitive Environments

The Arkansas Natural Heritage Commission maintains a database on the status and
location of elements of special concern in Arkansas. An element of special concern
includes sensitive species, natural communities, or colonial bird-nesting sites. There are
six elements of special concern within a 4-mile radius of this referenced location and 51
elements of special concern within a 15-mile radius of this referenced location. One
Federally managed area and two State managed areas occur within a 15-mile radius of the
site (Reference 8).

7.3.5 Resources

Resources associated with the soil exposure pathway may include commercial
agriculture, commercial silviculture, commercial livestock production or grazing, and
major or designated recreational areas within 0.5 miles of a source at a site. None of these
areas exist within 0.5 miles of the site.

7.4 Soil Exposure Conclusions

The following conclusions can be drawn from the soil data from the ESI samples: Areas
of metals contamination are present onsite. The contamination is attributable to past site
operations at the site. One area of SVOC contamination (PAHs) has been identified
onsite and can also be attributed to past operations at the site.

The site is completely fenced on all sides, but the site is accessible through holes and
gaps in the fencing.
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8.0 AIR PATHWAY

The discussion in this Section of the report focuses on the air pathway, another potential
route of hazardous substance migration from the site. Atmospheric conditions, the
likelihood of release to air, and potential air pathways are identified below.

8.1 Meteorological Information
Information concerning rainfall in the region is presented in Subsection 5.2.3 of this
report.

8.2 Likelihood of Release
No release of hazardous substances from areas of contaminated soil at this site to the air
pathways was observed by ADEQ’s field sampling team.

8.2.1 Air Sampling Results from Previous Investigations
No analytical data for the air pathway are known to exist.

8.2.2 ESI Air Quality Sampling and Analytical Results
Quantitative air sampling was not completed as part of the ESI.

8.3 Air Pathway Targets

The population, resources, and sensitive environments within 4 miles of the site are
potential targets of a release of hazardous constituents to the air pathway. The targets
identified for the air pathway are discussed in the following sections.

8.3.1 Population Within 4 Miles

Identification of the population within 4 miles was completed as part of the ESI. Table 7-
4 in Section 7.0 provides a breakdown of the population within a 4 mile radius of the site.
The population within a 4-mile radius of the site is 53,213 (Reference 2).

8.3.2 Sensitive Environments

Sensitive environments have been identified previously in this ESI Report. Surface water
related sensitive environments are described in Subsection 6.3.2, Surface Water Pathway
Targets. Terrestrial sensitive environments are discussed in Subsection 7.3.4, Soil
Exposure Targets. :

8.3.3 Resources

Resources associated with the air pathway may include commercial agriculture,
commercial silviculture, and major or designated recreational areas within 0.5 mile of a
source at the site. No resources associated with the air pathway have been identified.

8.4 Air Pathway Conclusions

No release of hazardous substances to the air pathway has been documented and a release
to air is not suspected as there are no identified sources or activities being conducted at
this site.
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9.0 CONCLUSIONS

The Standard Brake Shoe and Foundry site covers a total area of approximately 5.6 acres.
The use of the property before being utilized as an industrial site is unknown. A Sanborn
Fire Insurance map dated 1920 — 1950 indicates the facility began operation during this
time. Three large contiguous buildings, two medium buildings, one above ground storage
tank, and four smaller structures are present on the site. The large buildings housed the
production areas and the other buildings were apparently used for storage and other
associated operations. The site is inactive with no workers present. All equipment and
machinery has been removed from the site, the buildings on site are empty. The site is
completely fenced with locks on the gates although there are gaps and holes where access
to the site is possible. The site is primarily covered with concrete and asphalt. Areas of
bare ground on the site are overgrown with weeds and brush (Reference 1, Reference 2).

ADEQ conducted an ESI sampling event at Standard Brake Shoe and Foundry on March
24, 2009. Areas of possible contamination were targeted for surface and subsurface soil
sampling and sediment sampling. Nine surface soil samples, five subsurface soil samples
and 17 sediment samples, including duplicates, were collected during the sampling event.
All 28 samples were analyzed for TCL organics (BNA fractions only), TCL
Pesticide/PCB, and TAL metals.

Analysis of the surface soil samples collected document the presence of mercury, barium,
cadmium, calcium, cobalt, copper, iron, lead, manganese, selenium, nickel, silver,
sodium, zinc, aroclor-1260, 4,4’-DDE, 4,4’-DDT, bis(2-ethylhexyl)phthalate, pyrene,
fluoranthene and benzo(b)fluoranthene at levels meeting observed contamination criteria.
Analysis of the subsurface soil samples collected document the presence of calcium,
chromium, copper, iron, lead, manganese, nickel, sodium and zinc at levels meeting
observed contamination criteria. Analysis of sediment samples collected in the surface
water pathway document the presence of mercury, aluminum, barium, cadmium, cobalt,
lead, potassium, sodium, zinc, 4,4’-DDT, endrin aldehyde, heptachlor epoxide, alpha
chlordane, gamma chlordane, aroclor-1260, fluoranthene, phenanthrene, chrysene,
pyrene, indeno(1,2,3-cd)pyrene, benzo(a)anthracene, benzo(a)pyrene,
benzo(g,h,i)perylene and benzo(b)fluoranthene at levels meeting observed release
criteria. As discussed in Section 5.0, a release to the groundwater pathway has not been
documented.

The pathways of concern at the Standard Brake Shoe and Foundry site are the soil
exposure and surface water pathways. The Standard Brake Shoe and Foundry site is
inactive with no workers present. The site is located within a mixed residential and
commercial zone in a populated area inside the city limits of Pine Bluff, Arkansas. No
schools or day-cares are known to exist within 200 feet of the site. Due to socio-
economic conditions in the general area of the Standard Brake Shoe and Foundry site,
care should be taken to ensure environmental justice.

The majority of contaminants detected in the surface soil exposure pathway for the site
are metals. The majority of contaminants detected in sediment samples collected were
also metals, indicating a release of contamination through the surface water migration
pathway. The contamination is attributable to past site operations at Standard Brake Shoe
and Foundry.
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Few targets for the soil exposure pathway exist due to the site being inactive; however,
the site is vulnerable to trespass due to holes and gaps in the fencing. Due to the presence
of contamination in the soil exposure pathway on site and the surface water migration
pathway, a pre-score package is recommended.
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AR K A N S A S
Department of Environmental Quality

Certified Letter: 7000 0600 0026 9359 4456
September 21, 2007

USEPA Region 6

Attn: Philip Ofosu (6SF-RA)
1445 Ross Avenue, Suite 1200
Dallas, Texas 75202-2733

Re:  Standard Brake Shoe and Foundry (AFIN 35-00438) Preliminary Assessment

Dear Mr. Ofosu:

The Preliminary Assessment (PA) for the Standard Brake Shoe and Foundry site in Pine Bluff,
Jefferson County, Arkansas has been completed. Enclosed are two copies of the PA. A Pre-
score package has not been included based upon a mutual agreement between ADEQ and EPA.

No observed releases of hazardous substances were encountered during the site inspection. Due
to the nature of operations that occurred at the site, the potential for a release of hazardous
substances may be present. Heavy metals and also Polychlorinated biphenyls (PCBs)
contamination from past operations may exist on site. It is ADEQ’s recommendation that further
investigation of the site is warranted to determine the need for further action.

Upon your review and approval of this PA, please sign the appropriate pages and retumn to my
attention. This will assist in our tracking and filing procedures.

If you have any questions or require additional information, please contact Dennis Green at (501)
682-0874 or me at (501) 682-0853.

Sincerely, _-

7

Hazardous Waste Inspector

encl.

cc: Dennis Green, ADEQ
Kathy Gibson, USEPA (6SF-VC)
Project file

ARKANSAS DEPARTMENT OF ENVIRONMENTAL QUALITY

5301 NORTHSHORE DRIVE / NORTH LITTLE ROCK / ARKANSAS 72118-5317 / TELEPHONE 501-682-0744 / FAX 501 -682-0880
www.adeq.stote.ar.us
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1.0 INTRODUCTION

Under authority of the Cogxy{ehensive Environmental Response, Compensation, and
Act (SARA) of 1986, the Arkansas Department of Environmental Quality (ADEQ), |
Hazardous Waste Division, conducted a Preliminary Assessment (PA) at the Standard |
Brake Shoe and Foundry located in Pine Bluff, Jefferson County, Arkansas. The AFIN
for the Standard Brake Shoe and Foundry site is 35-00438.

1.1 Project Objectives

The purpose of this assessment was to collect information on the site, assess the threat
posed to human health and the environment, and determine the need for additional
investigation under CERCLA/SARA or other appropriate action.

1.2 Project Scope
The scope of the investigation included a review of available file information, a
comprehensive target survey, and on site and off site reconnaissance.

2.0 SITE BACKGROUND

2.1 Site Location and Setting

The Standard Brake Shoe and Foundry site is located in the city of Pine Bluff in Jefferson
County, Arkansas. The site is located at 3200 Pullen Street in the northwest part of Pine
Bluff. The land use around the site is a mixture of residential and commercial properties.
Environmental justice issues may exist due to the location of the site.

2.2 Site Description

The Standard Brake Shoe and Foundry site covers a total area of approximately 5.6 acres.
The use of the property before being utilized as an industrial site is unknown. A Sanborn
Fire Insurance map dated 1920 — 1950 indicates the facility began operation during this
time. Three (3) large contiguous buildings, two (2) medium buildings, one (1) above
ground storage tank, and four (4) smaller structures are present on the site. The large
buildings housed the production areas and the other buildings were apparently used for
storage and other associated operations. The site is inactive with no workers present. All
equipment and machinery has been removed from the site, the buildings on site are
empty. The site is completely fenced with locks on the gates. The site is primarily
covered with concrete and asphalt. Areas of bare ground on the site are overgrown with
weeds and brush.
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ADEQ

A R K A N S A S
Department of Environmental Quality

Certified Letter: 7002 0860 0007 6834 9152

July 24, 2008

USEPA Region 6

Attn: Philip Ofosu (6SF-RA)
1445 Ross Avenue, Suite 1200
Dallas, Texas 75202-2733

Re: Standard Brake Shoe and Foundry (AFIN 35-00438) Site Investigation

Dear Mr. Ofosu:

The Site Investigation (SI) for the Standard Brake Shoe and Foundry site in Pine Bluff, Jefferson
County, Arkansas has been completed. Enclosed are two copies of the SI. A Pre-score package
has not been included based upon a mutual agreement between ADEQ and EPA.

Seventeen (17) inorganic contaminants, three (3) semi-volatile contaminants and one (1)
pesticide/PCB contaminant are present on site in the soil exposure pathway meeting observed
contamination criteria. Eighteen (18) inorganic contaminants, two (2) semi-volatile
contaminants and three (3) pesticide/PCB contaminants are present in the surface water
migration pathway meeting observed release criteria. The contamination may be attributable to
past site operations at Standard Brake Shoe and Foundry since contaminants are consistent with
processes associated with facility operations. ADEQ recommends that a Pre-score package be
prepared to determine the need for further action or investigation.

If you have any questions or require additional information, please contact Dennis Green at (501)
682-0874 or me at (501) 682-0853.

Sincerely,
erry Sligh
Hazardous Waste Inspector

-

encl.

cc: Dennis Green, ADEQ
Kathy Gibson, USEPA (6SF-VC)
Project file

ARKANSAS DEPARTMENT OF ENVIRONMENTAL QUALITY

5301 NORTHSHORE DRIVE / NORTH LITTLE ROCK / ARKANSAS 72118-5317 / TELEPHONE 501-682-0744 / FAX 501-682-0880
www.adeq.state.ar.us
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1.0 INTRODUCTION

“Under the authority of the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) of 1980 and the Superfund Amendments and Reauthorization Act
(SARA) of 1986, the Arkansas Department of Environmental Quality (ADEQ), Hazardous
Waste Division conducted a Site Inspection (SI) at the Standard Brake Shoe and Foundry site in
Pine Bluff, Jefferson County, Arkansas.

1.1 Purpose and Objectives of the SI

The SI is a combined phase of investigations in the EPA’s ongoing screening process of
evaluating hazardous waste sites for further action in the Superfund program. The purpose of
this investigation was to collect additional information on the Standard Brake Shoe and Foundry
site sufficient to assess the threat posed to human health and the environment, to determine the
need for additional action under CERCLA/SARA or other authority, and to support site
evaluation using the Hazard Ranking System (HRS). The investigation included reviewing
available file information, sampling of environmental media, evaluating and documenting HRS

factors, and collecting any additional non-sampling information.

1.2 Scope of Work

The SI Scope of Work focused on defining the nature and extent of hazardous substances in the
soil exposure pathway and the surface water migration pathway. Specific surface soil sample
and sediment sample locations were selected for this purpose, and to also determine attribution to

site operations.

2.0 SITE CHARACTERISTICS
This section addresses the site location and description, operational history, previous

investigations and regulatory involvement, waste characteristics, and other site concerns.
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A R K AN S A S
Department of Environmental Quality

Certified Letter: 7006 3450 0003 4073 5179

January 29, 2009

USEPA Region 6

Attn: Philip Ofosu (6SF-RA)
1445 Ross Avenue, Suite 1200
Dallas, Texas 75202-2733

Task Work Plan

Dear Mr. Ofosu: — SRRt oS ine \

The Expanded Site Investigation (ESI) Task Work Plan for the Standard Brake Shoe and

Foundry site in Pine BIUff, mmmm—ﬁmmmo————
copies of the ESI Task Work Plan. Sample collection for the ESI is tentatively scheduled for
March of 2009.

Upon your review and approval of this ESI Task Work Plan, please sign the appropriate pages
and return to my attention. This will assist in our tracking and filing procedures.

If you have any questions or require additional information, please contact Mary Pearson at
(501) 682-0858 or me at (501) 682-0853.
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1.0 'INTIT()')UUCTI_ON
The Arkansas Department of Environmental Quality (ADEQ), Hazardous Waste Division, has
been tasked by the United States Environmental Protection Agency (USEPA) Region 6 to
conduct an lEgaﬁaedgite Insp&:tidn (ESi)ﬁat the Standard B;ﬂ(;ShOC ﬁiFoundir}7 éiite in P'iné i
Bluff, Jefferson County, Arkansas. This Task Work Plan (TWP) provides a detailed description
of the site and discusses the objectives of the ESI sampling strategies and rationale, heaith and
safety guidelines, quality assurance/quality control (QA/QC) procedures, and project team
member résponsibilities.

The ESI is an investigation to collect and analyze environmental samples and other information
in the EPA’s ongoing screening process of evaluating hazardous waste sites for further action in
the Superfund program. The objective of the ESI is to define site waste characteristics,

contaminant sources, and exposure pathways by collecting and analyzing samples needed to

support the Hazard Ranking System (HRS) evaluation process for the site.

To meet the objectives of the ESI, ADEQ personnel will: (1) review available information,
including analytical data, (2) conduct field work to inspect the site and collect samples, and (3)
evaluate all data and prepare the ESI report. The pathways of concern for the Standard Brake
Shoe and Foundry site are the soil exposure and surface water migration pathways. This ESI
will build on available file information collected within the ADEQ, Hazardous Waste Division

and USEPA Region 6.

This TWP outlines the sequence of tasks and subtasks necessary to conduct an ESI at the

Standard Brake Shoe and Foundry site. The Sampling and Analysis Plan (SAP) is in Section 5.



The Health and Safety Plan (HASP) is in Section 6. The Quality Assurance Project Plan (QAPP)
is in Section 7.

S - 20 SITEBACKGROUND —
The Standard Brake Shoe and Foundry site location, description, waste characteristics, and
concerns are summarized in this section. The site background information presented in this

TWP was obtained from information previously compiled by ADEQ and the USEPA Region 6.

2.1  OPERATIONAL HISTORY - IR e o
The Standard Brake Shoe and Foundry site is located in the city of Pine Bluff in Jefferson
County, Arkansas. The site is located at 3200 Pullen Street in the northwest part of Pine Bluff
(Figure 1, Figure 2, Figure 3). The land use around the site is a mixture of residential and

commercial properties. Due to socio-economic conditions in the general area of the Standard

Brake Shoe and Foundry facility, care should be taken to ensure environmental justice.

The Standard Brake Shoe and Foundry site covers a total area of approximately 5.6 acres. The
use of the property before being utilized as an industrial site is unknown. A Sanborn Fire
Insurance map dated 1920 — 1950 indicates the facility began operation during this time. Three
(3) large contiguous buildings, two (2) medium buildings, one (1) above ground storage tank,
and four (4) smaller structures are present on the site. The large buildings housed the production
areas and the other buildings were apparently used for storage and other associated operations.
The site is inactive with no workers present. All equipment and machinery has been removed
from the site, the buildings on site are empty. The site is completely fenced with locks on the
gates. The site is primarily covered with concrete and asphalt. Areas of bare ground on the site

are overgrown with weeds and brush.
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Homepage “ Location “_Services “ Maps jLPLblications]
Arkansas Mineral | "
Pcrsonﬁcl Geoloay Rcsourcc§ Broduties “ Links

Stratigraphic Summary of the Arkansas Va]léy and Quachita Mountains

—The Atkansas Valley is dominaled by Pennsylvanian clastic sediments deposited on the margin of a continental shelf

primarily by deltas and reorganized in part by marginal marine processes. Structurally the area is made up of broad synclines
with relatively narrow intervening anticlines. The axes of these folds generally trend east-west. M
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are often the most conspicuously present positive topographic features, formed fr

- om more rapid erosion of underlying shales,
once capping sandstones were breached on the crests and flanks of the surrounding anticlines. :

ost of the observed faulting

The Ouachita Mountains are made up of complexly folded and faulted Paleozoic age sedimentary rocks that were originally
deposited in mostly deep marine environments. The continental collision during the late Paleozoic that pushed up this region
produced a structural fabric that trends more or less east-west. The folding was intricate at all scale levels and several local
sequences, both complete and partial, are overturned. Compressional faulting is commonly expressed in the sequence
throughout the area. The Ouachita province, in a general sense, can be considered an anticlinorum with Late Cambrian and
Ordovician deposits being exposed in the center and Mississippian and Pennsylvanian sedimentary units exposed around the
margins. The area is cut off 10 the east by the Gulf Coastal Plain and Mississippi Embayment. :

COLLIER SHALE/FORMATION

Age: Late Cambrian Period and Early Ordovician Period

Distribution: West-central Arkansas, Ouachita Mountains (principally Montgomery and
Garland Counties); southeastern Oklahoma

Geology: The sequence is composed of gray to black, lustrous shale containing occasional thin
beds of dense, black, and intensely fractured chert. An interval of bluish-gray, dense to spary,
thin-bedded limestone may be present. Near its top, the limestone is conglomeratic and
pelletoidal, in part, with pebbles and cobbles of limestone, chert, meta-arkose. and quartz. The
entire unit displays intensive deformation and frequent small quartz veins. Fossils are rare, but
include trilobites and conodonts. The base of the formation is not exposed, but the total
thickness exposed exceeds 1000 feet.

Original reference: A. H. Purdue, 1909, Geological Society of America Bulletin v. 19, p. 557,
A. H. Purdue, 1909, Slates of Arkansas: Arkansas Geological Survey, p. 30. 31.

Type locality: Named for Collier Creek, Montgomery County, Arkansas

CRYSTAL MOUNTAIN SANDSTONE/FORMATION

Age: Early Ordovician Period

Distribution: West-central Arkansas, Ouachita Mountains (principally Montgomery and
Garland Counties); southeastern Oklahoma )
Geology: The formation is typically composed of massive, coarse-grained, well-rounded, light-
eray sandstone. Lesser amounts of interbedded light-gray to gray shale, black chert. bluish-gray
limestone, and gray calcareous conglomeratic sandstone (often containing clasts of meta-
arkose) are usually present. Some large boulders of meta-arkose and other exotics occur in

some slurried conglomerate intervals. The unit is often set with a network of quartz veins up 1o
several inches thick. In some places the quartz veins are open (up to several feet wide) allowing



Original reference: A. H. Purdue, 1909, Geological Society of Amenca Bullcimv 19.p.55T;
A. H. Purdue, 1909, Slates of Arkansas: Arkansas Geological Survey, p. 30, 32.
Type locality: Named for the Crystal Mountains, Montgomery County, Arkansas

MAZARN SHALE/FORMATION

Age: Early Ordovician Period

Distribution: Weslt-central Arkansas, Ouachita Mountains; southeastern Oklahoma
Geology: The formation is predominantly shale with small amounts of silistone, silty to

conglomeratic sandstone, limestone, and glossy black chert. The shale is mostly gray-black, but
thin layers of olive-gray silty shale or siltstone are interbedded with the darker shales in some

ribboned surfacc In many places quartzose siltstone or very ﬁnc-gramed sandstone is prescnt.
Densc blunsh gray lhm bcdded lxmcsloncs may be prcsenl lhrounhout lhc mlcnal Thinto

and !owcr pomons of the scqucncc 'l'hc cherls are usually found in lhe uppcr part of (hc unit.
Milky quartz veins are common in some areas. Only conodonts and a few graptolites have been

noted. The unit is conformable with the underlying Crystal Mountain Sandstonc The lhlckness

of the Mazarn Shale ranges from 1000 feetio over 2500 feet. —
Original reference: H. D. Miser, 1917, U. S. Geological Survcy BuHeun V 660, p. 68.

Type locality: Named for Mazarn Creek (headwaters), castern Montgomery County,
northeastern Caddo Gap Quadrangle, Arkansas

BLAKELY SANDSTONE/FORMATION

Age: Middle Ordovician Period

Distribution: West-central Arkansas, Ouachita Mountains; southeastern Oklahoma
Geology: The formation consists of black and green shale in alternating layers with hard, gray
sandstone and some bluish-gray limestone. Although the shale may locally make up 5010 75
percent of the sequence, the sandstones appear dominant due 1o their erosion resistance. The
sandstones are light-gray to blue, medium-grained, well-cemented, and in thin to thick beds.
Silica or calcite may be present as cement. Where the cement is silica the sandstone is quartzite
and is quite resistant to weathering. Erratic meta-arkose boulders and pebbles occur in some
conglomeratic sandstones. The shales of the Blakely are sometimes ribboned much like the
Mazarn shales. Graptolites and conodonts are the fossils reported from the formation. The
lower contact is considered conformable. The thickness ranges from a few feet to about 700
feet.

Original reference: E. O. Ulrich, 1911, Geological Society of America Bulletin, V.
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WONMBLE SHALE/ FORMATION

Age: Middle Ordovician Period

Distribution: West-central Arkansas, Ouachita Mountains: southern Oklahoma

Geology: The Womble Formation is mostly black shale with thin layers of limestone, silty
sandstone, and some chert. Some green shales are interbedded with the black shales, but less so
than in the Mazarn Shale. Cleavage, at an angle 1o bedding, frequently displays ribboned
cleavage surfaces. The sandstones are dark-gray, compact. fine-grained, occasionally
conglomeratic, and may be phosphatic. These sandstones are generally present in the lower part
of the formation. Dense. blue-gray limestones usually occur near the top of the formation in
thin to medium beds. Black chert also is present as thin layers at the top of the formation. Large
milky quartz veins often fill fractures in the formation. Grapolite and conodont fossils have
been noted from the \\'omblu Shale. The l'orm:mon rests conform.:bl) on the underlying

™y oy oy o~ e POUN . VANA P ¥ e



Arkansas

“BIGTORK CHERT/FORMATION

Age: Middle and Late Ordovician Period

Distribution: West-central Arkansas, Ouachita Mountains; southeastern Oklahoma

Geology: The Bigfork Chert consists of thin-bedded, dark-gray, crypkdcryslallinc chert
interbedded with varying amounts of black siliceous shale, calcareous siltstone, and dense,
bluish-gray limestone. The cherts normally occur in thin to medium beds and are usually highly
fractured. The interbedded siliceous shales occur in thin to thick sequences and are often
pyritic. Limestones occur mostly as interbeds in the chert and typically weather to soft brown
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fragments of brachiopods, crinoids, sponges, conodonts, and graptolites have been reported.

The contact between the Bigfork Chert and the underlying Womble Shale is conformable. The

»
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750 feet in the southern Ouachitas. | g o
Original reference: A. H. Purdue, 1909, Geological Society of America Bulletin v. 19, p. 557,

A. H. Purdue, 1909, Slates of Arkansas: Arkansas Geological Survey, p. 30, 35.

Typelocality: Named for exposures near the Bigfork Post Office, Montgomery County,
Arkansas -

POLK CREEK SHALE/FORMATION

Age: Late Ordovician Period

Distribution: West-central Arkansas, Ouachita Mountains; southeastern Oklahoma

Geology: The Polk Creek rocks are black, sooty, fissile shale with minor black chert and traces
of gray quartzite and limestone. Graptolites are common in most of the shales in the formation.
The Polk Creek Shale rests conformably on the Bigfork Chert. Its thickness ranges from about

Original reference: A. H. Purdue, 1909, Geological Society of America Bulletin v. 19, p. 557;
A. H. Purdue, 1909, Slates of Arkansas: Arkansas Geological Survey, p. 30, 36.

Type locality: Named for Polk Creck, Caddo Gap Quadrangle, Montgomery County, Arkansas

BLAYLOCK SANDSTONE/FORMATION

Age: Silurian Period

Distribution: West-central Arkansas, Ouachita Mountains; southeastern Oklahoma

Geology: The Blaylock Sandstone consists of fine- 1o medium-grained sandstone of tan, dark-
eray. or ereenish color_interbedded with dark-colored to black fissile shale inthe scuthern

Quachita Mountains. The sandstones are usually thin-bedded, but some interva!s consist of
fairly thick beds. The sandstones tend toward wackestones with small amounts of plagioclase,
zircon, tourmaline, garnet, leucoxene, and mica. The shales, which may dominate thick "= r~~
sequences, are usually dark-gray and micaceous. Fossils are rare: only graptolites and a few
trace fossils have been reported. The unit rests conformably on the Polk Creek Shale. The
formation ranges from as much as 1200 feet thick along the southwestern part of its outcrop
area in Arkansas, but thins dramatically to the north where it is frequently represented by only
510 20 feet of olive-gray shale.

Original reference: A. H. Purdue, 1909. Geological Society of America Bulletin v. 19, p. 557
A. H. Purdue, 1909, Slates of Arkansas: Arkansas Geological Survey, p. 30, 37.

Type Jocality: Named for Blaylock Mountain, Montgomery County, Arkansas
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Distribution: West-central Arkansas, Ouachita Mountains; southeastern Oklahoma

Geology: The Missouri Mountain Formation is a shale interbedded with various amounts of
conglomerate, novaculite, and sandstone. The shales are usually gray, green, black, or red and
weather to buff, green, yellow, or reddish-brown. Conglomerate is normally present at or near

“may beupto4-feet thick. Thin beds of novagulite are presentinthe P P o PSR

upper part of the unit. Thin quartzitic sandstones occur throughout the unit, but are more
common in the upper and lower parts. Few identifiable fossils have been found in the Missouri
Mountain Shale. The formation rests conformably on the Blaylock Sandstone to the south and
on the Polk Creek Shale in the northérn part of its oulcrop range. It reaches a maximum of
about 300 feet in thickness. ' '

Original reference: A. H. Purdue, 1909, Slates of Arkansas: Arkansas Geological Survey, p.
3 '

Type locality: Named for exposures in the Miésouri Mountain, Polk and Montgomery
Counties, Arkansas -

ARKANSAS NOVACULITE FORMATION

Age: Devonian and Early Mississippian Periods

Djsltibulion:_Wcsts_cerilraLArkansas,-Ouachila-Meunmins; southeastern Oklahoma; equivalent -
novaculite-bearing formation in Texas is the Caballos Novaculite

Geology: Three Divisions of the Arkansas Novaculite Formation are recognized (except in the
northem exposures). The Lower Division is a white, massive-bedded novaculite with some
interbedded gray shales near its base. The Middle Division consists of greenish to dark gray
shales interbedded with many thin beds of dark novaculite. The Upper Division is a white,
thick-bedded, often calcareous novaculite. Conodonts and other microfossils are sometimes
common in the Arkansas Novaculite. The formation rests conformably on the Missouri
Mountain Formation at most places, but the presence of conglomerates in a few places suggests
a possible minor incipient submarine disconformity. The formation may attain a thickness of up
to 900 feet in its southern outcrops, but thins rapidly to about 60 feet to the north.

Original reference: A. H. Purdue, 1909, Slates of Arkansas: Arkansas Geological Survey, p.
30, 39-40; (L. S. Griswold, 1892, Arkansas Geological Survey Annual Report 1890, V. 3, p.
57-61, 69, 85, 87-113).

Type locality: Named for quarries in Arkansas (especially near Hot Springs in Garland
County) that produced this rock under the trade name of " Arkansas Novaculite”

STANLEY SHALE/FORMATION (GROUP)

Apge: Mississippian Period

Distribution: West-central Arkansas, Ouachita Mountains; central southern and southeastern
Oklahoma

Geology: The Stanley Shale is composed of dark-gray shale interbedded with fine-grained
sandstone. A thick sandstone member, the Hot Springs Sandstone, is found near the base of the-
sequence and an cquivalent thin conglomerate/breccia occurs at the base of the unit in many
other places. Stratigraphically minor amounts of tuff, chert, bedded and vein barite. and -
conglomerate have also been noted in various parts of the sequence, Silty sandstones outsida
the Hot Springs Sandstone Member are normally found in thin to massive beds separated by
thick intervals of shale. The tuff's (Hatton Tuff Lentil and others) seem 1o be restricted 1o the
lower part of the Stanley Shale. Cherts are sometimes present in the middle and upper parts of
the formation. Both plant and invertebrate fossils occur in the Stanley Shale, but the
preservation is usually poor. The Hot Springs Sandstone and conglomerate/breccia at the base
of the formation possibly indicates a submarine disconformably between the Stanley Shale and
the Arkansas Novaculite in Arkansas. The total thickness of the Stanley Formation varies from
3,500 feet to over 10.000 feet. The Hot Springs Sandstone may be as much as 200 feet thick in
the area around Hot Springs, but is thinner elsewhere.

Original reference: J. A. Taff, 1902, U. S. Geological Survey Geological Atlas. Folio 79
Type locality: Named for Stanley, Pushmataha County, Oklahoma



JACKFORK SANDSTQNE/FORMATION (G ROUP)

Age: Pennsylvanian Period, Morrowan Series e,
i SN r—%t%WWamnWWRWms, Quachita Mountains; southeastern and central southern
Oklahoma : a5

Geology: The Jackfork Sandstone is thin- to massive-bedded, fine-
tan, or bluish-gray quartzitic sandstones with subordinate brown,
black shales. Toward the north of its outcrop area the shale units of the lower and middle
Jackfork Sandstone take up more of the section and the sandstones are more lenticular, often
occurring as chaotic masses in the shale. Minor conglomerates composed of quartz, chert, and
metaquartzite occur notably in the southern exposures of the formation. A few poorly preserved

 invertebrate and plant fossils have been recovered from the J ackfork Formation. The Jackfork

Sandstone rests conformably on the Stanley Shale and varies between 3,500 to 6,000 feet in
thickness.

-
Original reference: J. A. Taff, 1902, U. S. Geological Survey Geological Atlas, Folio 79. ' ’
Type locality: Named for J ackfork Mountain, Pittsburg and Pushmataha Counties, Oklahoma

to coarse-grained, brown,
silty sandstones and gray-

JOHNS VALLEY SHALE/FORMATION

o Ape: Pennsylvanian Period, Morrowan Sesies—

Distribution: West-central Arkansas, Ouachita Mountains, southern Arkansas River Valley,
southeastern Oklahoma

Geology: The Johns Valley Shale is generally a gray-black clay shale with numero
of silty, thin to massive, brownish-gray sandstone. Sm mounts-of gray-blaek si ’

" and chert have also been noted. In the frontal Ouachita Mountains the unit contains large
quantities of erratic rocks (limestones, dolostones, cherts, cic.

) formed by submarine slumping
of older stratigraphic units to the north. The Johns Valley Shale is conformable with the
underlying Jackfork Sandstone. Due 1o the high degree of structural deformation, the total

thickness of the unit is difficult to estimate, but it likely exceeds 1,500 feet in thickness.

Original reference: E. O. Ulrich, 1927, Oklahoma Geological Survey Bulletin 45, p. 6,21-23,
30, 36-37. '

us intervals

Type locality: Named for Johns Valley, Pushmataha County, Oklahoma: exposures in the
center of the Tuskahoma syncline (N 1/2, T1S, R16E)

ATOKA FORMATION

Age: Pennsylvanian Period, Atokan Series

Distribution: In Arkansas the Boston Mountains, Arkansas River Valley, and Ouachita
Mountains; eastern Oklahoma, eastern New Mexico, and central and western Texas

Geology: The Atoka Formation is a sequence of marine, mostly tun to gray silty sandstones and
grayish-black shales. Some rare calcareous beds and siliceous shales are known. This unit has
the largest areal extent of any of the Paleozoic formations in the state. It is the surface rock of
the Boston Mountains and dominates the exposures in the Arkansas River Valley and the™ =~
frontal Ouachita Mountains. It is also present in the southarn part of the Ouachita Mountains. In
the Arkansas River Valley and the frontal Quachita Mountains, the Atoka Formation has been
subdivided into upper, middle. and lower lithic members based on regionally mappable shale or
sandstone intervals. The unit locally contains discontinuous streaks of coal and coaly shale in -
the Boston Mountains and Arkansas River Valley. Fossil plants. generally poorly preserved, are
common throughout the section. Poorly preserved invertebrate fossils are much less common
than plant fossils, but have been reported from several horizons. Trace fossils are relatively
common in the Atoka Formation. The formation is conformable with the Bloyd Shale in the
Boston Mountains and with the Johns Valley Shale in the Ouachita Mountains. The unit may be
up 1025,000 feet in thickness in the Ouachita Mountains, although only large incomplete
sections are known.

Original reference: J. A. Taff and G. I. Adams, 1900, U. S. Geol. Survey 21st Ann. Rent nt




HARTSHORNE SANDSTONE/FORMATION

Age: Pennsylvanian Period, Desmoinesian Series

Distribution: West-central Arkansas, Arkansas River Valley; eastern Oklahoma

Geology: The Hartshorne Sandstone is a brown to light-gray, massive, frequently cross-
bedded, medium-grained sandstone. It is the first continuous sandstone underlying the Lower
Hartshorne Coal. The formation is a prominent ledge-former under favorable structural
conditions. A few fragmental plant fossils have been noted in the formation. The Hartshorne
Sandstone rests with minor unconformity on the Atoka Formation. The unit’s thickness ranges
from about 10 to 300 feet.
.Original reference: J. A. Taff, 1899, U. S. Geol. Survey 19th Ann. Rept., pt. 3, p. 436

Type locality: Named for exposures near Harlshorne, Pittsburg County, Oklahoma

MCALESTER FORMATION

Age: Pennsylvanian Period, Desmoinesian Series

Distribution: Western Arkansas River Valley, Arkansas coal fields; eastern Oklahoma
Geology: The McAlester Formation consists of (in ascending order): several hundred feet of
shale with thin sandstone and coal (the Lower Hartshorne Coal is just above the base), several
hundred feet of shale with a few sandstone beds and coal (Upper Hartshorne Coal), and capped
by several hundred feet of shale with a few coal beds. Plant and a few invertebrate fossils have
been reported from several horizons within the formation. The McAlester Formation rests -
conformably on the Hartshorne Sandstone. The unit ranges from about 500 to 2,300 feet in
thickness.

Original reference: J. A. Taff, 1899, U. S. Geol. Survey 19th Ann. Rept,, pt. 3, p. 437

Type locality: Named for exposures around McAlester, Pittsburg County, Oklahoma

SAVANNA FORMATION

. Age: Pennsylvanian Period, Desmoinesian Series

Distribution: Western Arkansas River Valley; eastern and southern Oklahoma

Geology: The Savanna Formation consists mostly of dark-gray shale and silty shale. It contains
minor amounts of light-gray silistone and medium-gray, very fine- to fine-grained sandstone.
On rare occasions, the sandstones may contain rounded, coarse-grained, quartz sand. The beds
at the base and top of the section are normally the thickest. At least six coal beds are present in
the formation. The unit caps isolated synclinal mountains in the western Arkansas River
Valley. Fossils are few, but plant and marine invertebrate faunas have been recovered. The
Savanna Formation is conformable with the underlying strata. The Savanna Formation is about
1,600 feet in thickness at its type section, but the top several hundred feet of the s2quence is
usually missing in Arkansas. »
Original reference: J. A. Taff, 1899, U. S. Geol. Survey 19th Ann. Rept., pt. 3, p. 437 ~
Type locality: Named for Savanna. Pittsburg County, Oklahoma

BOGGY FORMATION

Age: Pennsylvanian Period. Desmoinesian Series

Distribution: Generally limited to isolated exposures in the Arkansas River Vulley; fairly
widespread in central southern and eastern Oklahoma

- Geology: Only basal portions of the Boggy Formation are present in Arkansas. It is composed

of light-pray, fine- to medium-grained. silty, micaceous sandstone. Typically the sands(oncs are



Formation. About 225 feet of the lower Boggy Formation are present in Arkansas, but the unit
may reach 1,100 feet in thickness in Oklahoma.

Original refercnce: J. A. Taff, 1899, U. S. Geol. Survey 19th Ann. Rept., pt. 3, p. 438.
Type locality: Named for exposures along North Boggy C

Creek, Pittshurg and Atoka County,
Oklahoma

TERRACE DEPOSITS

Age: Quaternary Period, Pleistocene Epoch
Distribution: Arkansas River valley and significant tributaries

Geology: The terrace deposits include a complex sequence of unconsolidated gravels, sandy

¥ > y » » € 4 S1 are oiten
lenticular and discontinuous. At least three terrace levels are recognized with the lowest being

the youngest. Fossils are rare. The lower contact is unconformable and the thickness is variable.

~

ALLUVIUM

Age: Quaternary Period, Holocene Epoch

Distribution: Flood plains of the Arkansas River and significant tributaries

Geology: The deposits indicated by this notation are alluvial deposits of present streams.
Sediments will include gravels, sands, silts, clays, and mixtures of any and all of these clastic
materials. The partition of this unit from other Holocene alluvial deposits was on the basis of .

- geomorphic considerations rather than age or lithology. Fossils are rare and modern. The lower
contact is unconformable and the thickness is variable.

Top of Page Stratieraphic summary
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JEFFERSON AND LINCOLN COUNTIES, ARKANSAS

~es in this survey. (See “Summary of f.ables.") Many of
o terms in describing soils are defined-in the Glos

l_\_r'\'.

oil descriptions and potentials

1—Amy silt loam. This poorly drained, level soil is on

_road flats on uplands. Slope is less than 1 percent. In-
sividual areas range from about 20 to 500 acres.

Typically, the surface layer is dark grayish brown silt
~am about 8 inches thick. The subsurface layer is gray,
mottled silt loam that extends to a depth of about 24
~ches. The upper part of the subsoil is gray, mottled silty
1ay loam that extends to a depth of about 40 inches. The
~wer part is light brownish gray silt loam that has mot-

s of brown or gray and that extends to a depth of

d:out 56 inches. The underlying material is gray, mottled

ilty clay loam that extends to a depth of more than 72
nehes. .

{ncluded with this soil in mapping are small areas of

Zawvannah and Pheba soils, which make up less than 10°

wercent of this unit. Also included are a few small areas
»f soils that have a subsoil of sandy clay loam.

This soil is low in natural fertility. The surface layer
iad subsoil are strongly acid or very strongly acid.
Permeability and runoff are slow. Available water capaci-
.+ is high. The water table is seasonally high; it is within
12 inches of the surface during winter and early spring.

Most of the soil is wooded, and most cleared areas are
sasture. Adapted pasture plants are bermudagrass,
sahiagrass, tall fescue, dallisgrass, annual lespedeza, white
Jover, and sericea lespedeza. Lime and fertilizer improve
stand and yields. Suitable crops include soybeans and
winter small grains where surface drainage is adequate.

This soil has high potential for loblolly pine and sweet-
sun. Wetness is the main limitation to equipment use in
managing and harvesting the tree crop, but this is usually
overcome by logging during the drier seasons.

This soil has low potential for most urban uses. Poor
:?rainage and the seasonal high water table are severe
limitations for dwellings, streets, and industrial sites. The
slow permeability and the seasonal high water table are
z2vere limitations for septic tauk absorption fields. These
%i{;‘:_i‘.ations are difficult or impractical to overcome. Gapa-
o2ty unit I1Iw-1; woodland suitability group 2w,
~2—Amy soils, frequently flooded. This undif-
terentiated group consists of level, poorly drained soils on
flood plains of local drainageways. The soils are flooded
iwo or three times each. year. The undifferentiated group
consists of Amy silt loam intermingled in an irregular
pattern with Amy soils that have variable surface tex-
'lure. Individual areas are large enough to map separately,
out because of present and predicted use, they were not
separated in mapping. Most mapped areas contain the
-'\.m_‘,' soils that have variable surface texture, but Amy
silt loam was mapped in a few areas. Slope is less than 1
percent. Individual areas range from 20 to 50 acres.
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Typically, the surface layer is dark grayish brown silt
inehes—thick—The subsurface tayeris gray,

mottled silt loam that extends to a depth of about 24
inches. The upper part of the subsoil is gray, mottled silty
clay loam that extends to a depth of about 40 inches. The
lower part is light brownish gray silt loam that has mot-
tles of brown or gray and that extends to 2 depth of
about 56 inches. The underlying material is gray, mottled
silty clay loam that extends to a depth of more than 72
inches. ' :

Included with-this soil in mapping were small areas of
Ouachita soils. These areas make up less than 10 percent
of this mapping unit. ¢

These soils are low in natural fertility. The surface
layer and subsoil are strongly acid or very strongly acid.
Permeability and runoff are slow. Available water capaci-
ty is high. The water table is seasonally high, and flooding
is frequent during winter and spring.

This undifferentiated group has low potential for cul-
tivated crops because of the hazard of frequent flooding.
In most years the flooding occurs during the period of
December to June. Most of the area is used for woodland
and wildlife. '

This undifferentiated group has high potential for
loblolly pine, sweetgum, and water oak. Wetness and
flooding limit the use of equipment in managing and har-
vesting the tree crop, but this can be overcome by using
special equipment and by logging during drier seasons.

The soils in this undifferentiated group have very low
potential for urban uses. Wetness and flooding .are the
main limitations, and they can be overcome only by major
flood control and drainage measures. Capability unit V-
1; woodland suitability group 2w9.

3—Amy-Urban land complex. This complex consists of
poorly drained, level Amy soils and Urban land on broad
upland flats in the city of Pine Bluff. Slope is less than 1
percent. Individual areas range from 20 to 800 acres.

Amy soils make up about 25 to 75 percent of this
mapping unit, Urban land makes up about 20 to 65 per-
cent, and other soils make up about 5 to 10 percent. The
areas are so intricately mixed that it is not feasible to
separate them at the mapping scale for this survey.

Typically, Amy soils have 2 surface layer of dark gray-
ish brown silt loam about 3 inches thick. The subsurface
layer is gray, mottled silt loam that extends to 2 depth cf
about 24 inches. The upper part of the subsoil is gray,
mottled silty clay loam that extends to a depth of about
40 inches. The lower part is light brownish gray silt loam
that has mottles of brown and gray and that extends to a
depth of about 56 inches. The underlying material is gray,
mottled silty clay loam that extends to a depth of more.
than 72 inches. . “ %

Urban land consists of scils that have been altered or
obscured by buildings or other urban structures; there-
fore, classification of the soils is impractical. Typical
structures are single and multiple-unit dwellings, streets,
shopping centers less than 40 acres in size, schools, .and
parks. Areas of Amy soils and other soils that have been
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altered by cutting, grading, and filling make up some \estmg the tree crop, but this .is usually ‘overcom:

.'.‘I aall l-,"..‘

4inches of loamy material.
Included in this complex in mapping are small areas of
Savannah, Calloway, and Pheba soils and small areas of .
soils that are frequently flooded. These soils have been al-
tered in some places

The.Amy soil is low in natural fertility. ‘The surface
layer and subsoil are strongly acid to very strongly zcid. bility unit IIw-1; woodland suitability group 3ws. .
Permeability and runoff are slow. Available water capaci- 5—Calloway silt loam, 1 to 3 percent slopes. -
ty is high. The water table is seasonally high; it is within somewhat poorly drained, nearly level soil is in smoc.
12 inches of the surface during the winter and early areas of the loessial plains. Indj\udual areas are 19—+
spring

Urban land In some areas, the soil has not been alter

This soil"has low potential for most urban uses. \
ness is a severe limitation for dwellings and indus
sites. Wetness and shrink-swell potential are se-
limitations for streets. Slow permeablhty and wetness
severe limitations for septic tank absorption fields. Ti
limitations are difficult or impractical to overcome. C-

acres. : .
This complex has low potentlal for most urban uses. ‘Typically, the surface layex is bro“.n silt Ioam abo:
The seasonal high water table and poor drainage are

inches thick. The upper part of the subsoil is yello: |
severe limitations for dvrellings, streets;—and—industrial—brown, mottled silt Toam that extends to # depth of ab:

sites. The slow permeability and the seasonal high water .21 inches. Below this is a firm, brittle fragipan. It is I
" table are severe limitations for septic tank absorption yellowish brown, mottled silt loam that is compact :
fields. These limitations are difficult to overcome. Land- brittle to a depth of 37 inches; yellowish brown, mott
scaping plants that will tolerate a high content of water silt loam that is compact and brittle to a depth of
in the soil can be selected for planting. Wetness is the inches; and yellowish brown and grayish brown, mott
main limitation to equipment use for planting and main- silt loam that is compact and brittle and that extends t
taining lawns, shrubs, and trees. This limitation is usually depth of 75 inches or more.
overcome by planting during drier seasons. Not assigned Included with this soil in mapping are a few interm
to a capability unit or 2 woodland suitability group. gled areas of Grenada and Henry soils. The included s<
4—Calloway silt loam, 0 to 1 percent slopes. This make up less than 10 percent of this mapping unit.
somewhat poorly drained, level soil is in smoother areas This soil is moderate in natural fertility. It is stron,
" of the loessial plains. Individual areas are 10 to 100 acres. acid throughout except for the surface layer in lim
Typically, the surface layer is brown silt loam about 6 areas. Permeability is slow, and available water capac
inches thick. The upper part of the subsoil is yellowish is medium. Tilth is easy to maintain. The water table
brown, mottled silt loam that extends to a depth of about perched above the fragipan during periods of high ra
21 inches. Below this is a firm, brittle fragipan. It is light fall. The fragipan restricts penetration of roots.
yellowish brown, mottled silt loam that is compact and This soil has medium potential for farming. The m:
brittle to a depth of 37 inches; yellowish brown, mottled crops are cotton and soybeans. Other suitable crops ¢
silt loam that is compact and brittle to a depth of 51 corn and grain sorghum. Adapted pasture plants :
inches; and yellowish brown and grayish brown, mottled bermudagrass (fig. 1), bahiagrass, and tall fescue. The ¢
silt loam that is compact and brittle and that extends to a responds well to fertilization, and tilth is easy to maintz
depth of 75 inches or more. Erosion is a moderate hazard if cultivated crops :
Included with this soil in mapping are a few intermin- grown. Minimum tillage, contour farming, and the use
gled areas of Grenada and Henry soils. The included soils cover crops help reduce runoff and control erosion. Far
make up less than 10 percent of this mapping unit. ing operations are commonly delayed a few days afte:
This soil is moderate in natural fertility. It is strongly rain because of poor internal drainage.
acid throughout except the surface layer in limed areas. This soil has medium potential for loblolly pine, ch
Permeability is slow, and available water capacity is .rybark oak, sweetgum, and water ozk. Wetness is !

medium. Tilth is easy to maintain. The water teble is main limitation to equipment use in harvesting the ti
perched above the fragipan during

ring—periods—of high—Tain=—crop, but this is usually overcome by logging during
fall. The fragipan restriets penetration of roots. drier seasons.

This soil has medium potential for farming. The main This soil has low potential for most urban uses. W
crops are cotton, rice, and soybeans. Other suiteble crops ness is a severe limitation for dwellings and indust
are corn and grain sorghum. Adapted pasture plants are sites. Wetness and shrink-swell potential are sev:
bermudagrass; bahiagrass, and tall fescue. Crops on this limitations for streets. Slow permeability and wetness :
soil respond well to fertilization, and tilth is easy to main- severe limitations for septic tank absorption fields. Th-
tain. Farming- operations are commonly delayed 2 few limitations are difficult or impractical to overcome. Ca
days after a rain because of excess water, and surface bility unit Ile-1; woodland suitability group 3w8.
drains are needed. 6—Calloway- Urbzm land complex. This complex ¢

This soil hes medium potentizl for loblolly pine, cher- sists of somewhat poorly drained, level and nearly le
rybark oak, sweetgum, and water oak. Wetness is the Calloway soils and Urban land that, is mainly Callov
main limitation to equipment use in managing and har- soil material. It is in the city of Pine Bluff. Slope ran.
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from O to 3 percent. Most areas range from about 20 to

L840
200acres:

13
This is underlain with brown very fine sandv loam that

Calloway soils make up 25 to 65 percent of this
mapping unit, Urban land makes up about 25 to 70 per-
cent, and other soils make up about 5 to 10 percent. The
areas are so intricately mixed that it is not feasible to
separzte them at the mapping scale for this survey. '

Typically, Calloway soils have a surface layer of brown
silt loam about 6 inches thick. The upper part of the sub-
soil is yellowish brown, mottled silt loam that extends to
a depth of about 21 inches. Below this is a firm, brittle

oipa o eligw a

37 inches; yellowish brown, mottled silt loam that is com-

-less than 10 percent of the unit.

that is compact and brittle and that extends to a depth of -

extends to a depth of 50 inches and stratified brown and
yellowish red silt loam and silty clay loam that extend to
a depth of 68 inches or more.

Included with this soil in mapping are small areas of
Rilla, Hebert, Perry, Roxana, and Coushatta soils. Also in-
cluded are a few small areas of soils that have a slope of
as much as 3 percent, small areas of soils that have a
lighter colored surface layer, and areas of soils that have
gray mottles in the subsoil. These included soils make up

o P Z i 1ie B ed d nées_
from medium acid to moderately alkaline in the A and B
horizons. Permeability is moderate, and available water

pact and brittle and that extends to a depth of 51 jnches: capacity is hich

and yellowish brown and grayish brown, mottled silt loam
that is compact and brittle and that extends to a depth of
75 inches or more.

Urban land consists of soils that have been altered or
obscured by buildings or other urban structures; there-
fore, classification of the soils is impractical. Typical
structures are single and multiple-unit dwellings, streets,
parking lots, shopping centers less than 40 acres in size,
and industrial sites. Areas of Calloway soils and other
soils that have been altered by cutting, grading, and
filling make up Urban land. In some areas, the soil has
not been altered but is covered by 6 to 24 inches of loamy
material. .

Included with this complex in mapping are a few in-
termingled areas of Grenada-Urban land complex and

Henry-Urban land complex. These soils have been altered
in some places.

"This soil has high potential for row crops and small
grains. It warms up early in spring and permits- early
planting. The main crops are cotton and soybeans. Other
‘suitable crops are grain sorghum and winter small grains.
Adapted pasture plants are bermudagrass and tall fescue.
Crops on this soil respond well to fertilization, and tilth is
easy to maintain. - :

This soil has high potential for eastern cottonwood,
sweetgum, and American sycamore. ' _

This soil has medium potential for most urban uses.
Shrink-swell potential and low strength are .moderate
limitations for dwellings, light industrial buildings and
streets. Permeability is a moderate limitation for septic
tenk filter fields. These limitations are difficult to over-
come. Capability unit I-1; woodland suitability group 204.

8—Coushatta silt loam. This well drained, level soil is

Calloway soils are moderate in natural fertility. They
are strongly acid throughout except the surface layer in
imzd areas. Permeability is slow, and available water
capacity is hign. Tilth is easy to maintain. The water table
is perched above the fragipan during periods of high rain-
fall. The fragipan restricts penetration of roots.

“This complex has low potential for most urban uses.
sites. Wetness and shrink-swell potential are severe
limitations for streets. Slow permeability a

—on-patural-leress of bottomtondsof tho Arkansas River—————
ral-leveasof

Slope is 0 to 1 percent. Individual areas range from about
20 to 100 acres.

Typically th2 surface layer is dark brown silt loam .

about 8 inches thick. The upper part of the sutaoil is red-
dish brown silz loam that extends to a depth of about 13
inches, and the lower part is reddish brown silty clay
loam that extends to a depth of about 30 inches. The un-

over dark reddizh brown silty clay loam that extends to a
depth of 60 inckes or more.

Severe limitations for septic tank absorption fields. These
limitations 2re difficult or impractical to overcome. Land-
scapine plants that wi ate hig G » aler
i the soil can be selected for planting. Wethess is the
main limitation to equipment use for planting and main-
tzining lawns, shrubs, and trees, This limitation can be
uvercamn by planting during drier seasons. Not assigned
to a capability unit or a woodland suitability group.

T—Caspiana silt loam, 0 to 1 percent slopes. This well
drained, level soil is on low terraces and natural levees.
Slope is less than 1 percent. Individual areas range from
about 20 to 300 acres.

Typically, the surface layer is dark brown silt loam
f_ibout 5 inches thick. The subsoil extends to a depth of 36
inches. The upper part is very dark grayish brown silt
loam, and the middle and lower parts are brown silt loam.

Included with this soil in mapping are small 2reas of
Desha, Roxanz, Oklared, and Crevasse soils. These 'in-

= 0o axn 0 weloBatatbale

unit. Also included are a few small areas of soils that
have a dark brown subsoil and areas of soils where 2 bu-
ried horizon is below a depth of 40 inches.

This soil is high in natural fertility. The surface layer is
slightly acid to mildly alkzline. Permeability is moderate,
and runoff is slow. Available water capacity is high.

This soil kas high potential for row crops and small
grain. The main crops are cotton, soybeans ‘(ﬁg.. 2), and
wheat. This soil warms early in spring and permits eariy
planting. Tilth is easy to maintain. The soil can be (E}il-
tivated over 2 wide range of moisture conditions. With
good management, clean-tilled crops that leave large

amounts of residue can be grown year after year.
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Arkansas Pollution Control
and Ecology Commission

Regulation 2

Regulation Establishing
Water Quality Standards for Surface Waters
of the State of Arkansas

January 26,2001



~ DESIGNATED USES: GULF COASTAL ECOREGION
(Plates GC-1, GC-2, GC-3, GC-4)

Extraordinary Resource Waters
Saline River (GC-3, GC-4)
" Moro Creek - adjacent to natural area (GC-3)

Natural and Scenic Waterwavs
Saline River from the Grant-Saline County line to mouth (GC-3)

Ecologically Sensitive Waterbodies

Little River above Millwood Reservoir - location of Quachita rock pocketbook and pink mucket mussels (GC-1)
Grassy Lake and Yellow Creek below Millwood Reservoir - unique ecosystem and biota (GC-1)

Lower Little Missouri River - location of peppered shiner and longnose darter (GC-2)

Lower Saline River - location of peppered shiner, crystal darter and goldstripe darter (GC-3)

Ouachita River near Arkadelphia - location of flat floater, Ouachita rock pocketbook and pink mucket mussels (GC-2)

Streams with Substantial Springwater Influence
L’Eau Frais (GC-4)

Cypress Creek (GC-4)

East and West Fork Tulip Creeks (GC-4)

Others to be determined

Primary Contact Recreation - all streams with watersheds grcatér than 10 mi* and all lakes/reservoirs

Secondary Contact Recreation - all waters

Domestic, Industrial and Agricultural Water Supply - all waters
Fisheries
Trout
Little Missouri River from Narrows Dam to confluence with Muddy Fork (GC-1)

Lakes and Reservoirs - all

Streams

Seasonal Gulf Coastal fishery - all streams with watersheds of less than 10 mi* except as otherwise provided in §2.505

Perennial Gulf Coastal fishery - all streams with watersheds of 10 mi: or larger and those waters where discharges equal or
exceed 1 CFS

Use Variations Supported by UAA

Loutre Creek - perennial fishery, except seasonal from railroad bridge to mouth (GC-2, #1)
Unnamed tributary to Smackover Creek - no fishable/swimmable uses (GC-2, #2)

Unnamed tributary to Flat Creek - no fishable/swimmable uses (GC-2, #4)

Dodson Creek - perennial fishery (GC-4, #5)

Jug Creek - perennial fishery (GC-2, #6)

Lick Creck - seasonal fishery; no primary contact (GC-1, #7)

Coffee Creek and Mossy Lake - no fishable/swimmable or domestic water supply uses (GC-3, #8)
Red River from Oklahoma to confluence with Little River - No domestic water supply use (GC-1, #9)
Bluff Creck and unnamed tributary - no domestic water supply use(GC-1,#10)

Mine Creek from Highway 27 to Millwood Lake - no domestic water supply use (GC-1, #11)
Caney Creek - no domestic or industrial water supply use(GC-1,#12)

Bois d’Arc Creek from Caney Creek to Red River - no domestic or industrial water supply use(GC-1,#13)
Town Creek below Acme tributary - no domestic water supply(GC-4,#14)

Unnamed trib. from Acme - no domestic water supply(GC-4,#14)

Gum Creek - no domestic water supply use(GC-2,#15)

Bayou de Loutre from Gum Creek to State line - no domestic water supply use(GC-2,#16)

Walker Branch - no domestic water supply use(GC-2,#17)

Little Cornie Bayou from Walker Branch to State line - no domestic water supply use(GC-2,#18)
Alcoa unnamed trib to Humicane Cr.and Hurricane Cr. - no domestic water supply use(GC-4,#19)
Holly Creek - no domestic water supply use(GC-4,#20)

Dry Lost Creek and Tribs. - no domestic water supply use(GC-4.421)

Lost Creek - no domestic water supply use(GC-4,#22)

Albemarle unnamed trib (AUT) to Horsehead Creek - no domestic water supply use(GC-2,#27)
Horsehead Creek from AUT to mouth - no domestic water supply use(GC-2,#27)

January 2001, ﬁegula!ion 2 A-32



— SPECIFIC STANDARDS: GULF COASTAL ECOREGION-
(Plates GC-1, GC-2, GC-3, GC-4)

Typical * Spring Water Lakes and
2 = . - Streams  Streams Reservoirs
Temperature” °C (°F) 30 (86) 30 (86) 32 (89.6)
Ouachita River '
(state line to Little Missouri River) 32 (89.6)
Red River 32 (89.6)
Turbidity (NTU) S | 21 25
Red River 50
Minerals see §2.511 see §2.511
Dissolved Oxygen™ {mg/1) Pr. Crit. Pri. Crit. see §2.505
<10 mi* watershed 5¢ 2
10 mi* - 500 mi: 5 3
>500 mi* watershed 5 5
All sizes 6 5
All other standards (same as statewide)

Yariations Supported by UAA
Loutre Creck - from headwaters to railroad bridge, critical season D.O. standard - 3 mg/l; primary season - 5 mg/l; from railroad bridge
to mouth, critical season D.O. - 2 mg/t (GC-2, #1)

Unnamed tributary to Smackover Creck - head waters to Smackover Creek, year round D.O. criteria - 2 mg/l (GC-2, #2)

Unnamed tributary to Flat Creek - from headwaters to Flat Creek, year round D.O. criteria - 2 mg/l (GC-2, #4)

Dodson Creek - from headwaters to confluence with Saline River, critical season D.O. standard - 3 mg/1 (GC-4, #5)

Jug Creek - from headwaters to confluence with Moro Creek, critical season D.O. standard - 3 mg/l (GC-2, #6)

Lick Creek - from headwaters to Millwood Reservoir, critical season D.O. standard - 2 mg/l (GC-1, #7)

Coffee Creek and Mossy Lake - exempt from §2.406 and Chapter Five (GC-3, #8)

Red River from Oklahoma to confluence with Little River - total dissolved solids - 850 mg/! (GC-1, #9)

Bluff Creek and unnamed trib. <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>